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THC INFOfflATION IN THIS DOCUHCNT 1$ SUSJCp^ TU CHAN6C MITHOVT •lOTlCL 
AND SHOULD MOT IE CONITKUCD AS A CONMITNCNT Sr UtCfTAl. eOUlfMC<tlT 
COMORATION. DIGITAL CQUI^HCNT CORPOWaTION ASSUMES NO NCMO^SlSILlTV 
row ANY CRNONS THAT NAV Af^CAN IN THIS MANUAL. 

THC SorrUANE OCSCKISCD IN TH|S DOCUMENT If FUNNlSHCO TQ THE PURCHASER 
UNDER A LICLNSE rOR USE ON A SINGLE COHPUTCN SYSTEM AND CAN SE CO>>lLO 
(WITH INCLUSION or DIGITAL'S C0RYRI6HT NOTlcCi ONLY FOR JSE IN SJCN 
SYSTEM, EXCEPT AS NAY OTHCRMISE BC RRQVIOED IN MR|T|N6 lY DIGITAL. 

3l6lTAL EOUlPHCNT EQUIPMENT CORPORATION ASSUMES NO NESPOnS|»ILI TY FoN THE USE CR 

RELIABILITY OF ITS SOFTWARE ON EQUIPMENT ThaT IS NOT SUPPLliO BY 

DIGITAL. 

COPvRlliHT (C) lf75 BY DIGITAL Eayi*'M£NT COHPORAT|ON 
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1> AISTRACT 



THIS PROGRAM IS THE RQM 01 ACNOSTIC/BOOTSTHaP *0H TML Hf3SX>VC 
IT It MEANT TO IE FOR THL ROP-tl/70 ONLY, AND HILL MIt ON ALL 
OTMCR POP-11 PROCCMORS. 

THE DIAGNOSTIC PORTION Of The PROCKAH Mill Te|T The basic CPU* 
INCLUDING} THL BRANCHES, THE REGISTERS, ALL AUOMESSINC HOOiy, 
AND MOST or THE INSTRUCTIONS IN THE POP-Xi REPERTOIRE. IT MILL 
THEN SET THE STACK POINTEB TO KENNEL O-kPACC P.A.R. 7. CMECK 
AND TURN ON. If RCBUCSTEO. NENORV MANACLHCNT AND THE UNtBUS MAP. 
AND CHECK MEHORT FROM VIRTUAL AOOBESS IBBB TO 197776. AflER 
MAIN MEMORY HAS BEEN VERIFIEO. HITM THE CACHE Orr. THE CACHf, 
MEMORY HILL BE TEJTtO TO VERITY THAT •MlTf OCCUN PROPENLY. 
THEN MAIN MEMORY MILL BE SCANNED ABAIN TO INSUNt THAT THE CACHE 
IS MORKINC PROPCBLY ThHOUCHOUT THE 2BK OF HEMOBY TO BE USED IN 
THE -BOOT" OPERATION. 

ir ONE or THE CACHE MEMORY TESTS FAILS, THE OPIMATOR CAN ATTEMPT 
TO "BOOT" THE SvSTEH ANymAY BY PRESS1N6 "CONTINUE-. THIS nUL 
CAUSE THE PROGRAM TQ FORCE OMISSES" IN BOTH 6N0UPS OF THE CACHE 
BEFORE GOING TQ THE BOOTSTRAP SECTION OF THE HBOGRAM. 

THE BOOTSTRAP PONT ION OF THE MOORAN LOON| AT THE LOUcR BYT( OF 
THE SuITCH REGISTER TO OETCBMINE hHICH ONf OF 9 OEylCES AND wHtCH 
DRIVE NUMBER TQ ATTEMPT THE "BOOT" FROM. SNITCHES <B2 > BB> 
SELECT THE OKIV( NVHBE* (B - 7). AND fUlTCHiS <B* | §i> SCL(CT 
THE DEVICE CODE (1 - 11). IF THE LOWER BYTE QF THE SWITCH REGIS- 
TEB IS 2EII0. THE PROGRAM MILL "EAO TME SET OF IMITCHES ON THE 
H99BX-YC TO OETERHINE The DEVICE AND QRIVC NUNBCB. mSE BNITcNES 
CAN BE SET BY FIELD SCRVICC TQ SELECT A "OCFAyLT BOOT" DEVICE. 

IF THE BOOTSTRAP QPENATiON FAILS At A RiSULT 0^ A HARDWARE ERROR 
IN THE PERIPHERAL DEVICE THE RROORaH WILL DO A "RESET" iNfTNUC- 
TION AND JUMP BACK TO THE TEST THAT SETS AND TURNS OR HEHORV 
MANAGEMENT AND TEfTS HENORY, THEN THE PROCRAH HILL ATTEMPT TO 
"BOOT" AGAIN. 
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i) START I Moceou*e 



2.1 SWITCH SCTTIN6S 

thc lomck BTTt: or the smjtch rccistcr Should mc set to mavc 

THE ORIVC NUtmCR (■ • ') IN SWITCHCS <§2 I 0e>i ANO THE OCVICC 
COOC (1 - 11) IN IHITCHCS <06 i 03>. 

thC [iPPzn iyte: or the switch rccistcr SHogio sc set to nave 

THC SANK NUMBER OF Thc 92K BLOCK Of HCHORT TQ BE UICO TOR THE 
bootstrap ORCRATION (0 . 17) IN SWITCHES <1S { 12>. 

ThC OEVICC codes are as rOLLOWSi 

1) TM11/Tyi0 MAGNETIC TARE, THU 

2) TCll/TU»* OECTAPLi TCll-0 

3) RK11/RK0S OtCRACK OIS CARTRIDCEi RKH-O 

4) RRll/RPtfS DISK PACK. RPll*C 

5) RESERVED POR FUTURE DEVICE 

«) RH>g/TUl* MAGNETIC TAPE SYtTLH» TMU16 

7) RM7B/RP04 DISK PACK. RMP04 

10) RH73/RS04 niCO HEAD DISK. RHS04 (OR NWS0S) 

11) rx11/rx01 diskette 

thE memory Blocks are as follows i 

0) Physical memory 0 • 2bk 

1) physical memory 32k - 60k 

2) Physical memory 04k • 92k 

3) ( physical MErtORT «0K • 124K 

4) PHYSICAL MEMORY i20K - 196K 

• 

13) PHYSICAL MEMORY 2S6K - 2B4K 

0 

14) PHYSICAL MEMORY 304K • 412K 
19) PHYSICAL MEMORY 4xftK • 444K 

16) PHYSICAL MEMORY 44SK - 47ftK 

17) PHYSICAL MEMORY 4iBK - 90SK 



C I 
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.REM \ 

2.2 ITARTIN8 ADURLSS£S 

THC NORMAL STARTING AqdRcSS rSR THIS PROGRAM iS X77769II8. 

ir THC DIAGNOSTIC PORTION OF THIS PROGRAM TaIUS AND THC O^CRlTOR 
WANTS TO ATTEHPT TO "iOOT- ANYWAY, HE MUST TOULON THESE STEPSi 

1) SET UP NENORY NANAGCHCNT IT "BOOTlNtt* INTU OTHER THAN 
THE LOWER 2iR 0' NENORY. 

2A) ir DEVICE IS ON MASSBUSi 

SET STACK POINTER TQ a VALID ADDRESS AND LOAD THAT ADORKSS 
WITH THE HENDRY BANK NUMBER HC MOULD PUT (NTO SMITCNCS <1SI12>. 

2B> ir DEVICE IS ON UNIBUSi 

SET UP UNIBUS MAP REGISTERS B THRU * TO MAP TQ SAME HC^tORY 
AS NENORY NANABtNCNT. 

3> DEPOSIT ADDRESS 173BBB INTO THE PC, 

4) SET THE DEVICE CODE AND DRIVE NUMBEK |N THE LONER BYTE or 
ThC SWITCH RC6ISTCR. 

9) PRESS CONTINUE. 

EXANPLESI 

A) RP04 -- SET STACK POINTER TO 4BSBB 

LOAD 8BBBBB INTO ADDRESS 4BBB0 

LOAD i7SBiB INTO THE PC (1777777B7I 

SET BBBB7B INTO SWITCHES (RHB4 DRIVE i) 

PRESS "CONTINUE" 

B> RK09 — LOAD 173MB INTO THE PC (17777707) 

SET B0BB38 INTO SWITCHES (KK89 ONIVE B> 
PRESS "CONTINUE" 

2.3 OPERATOR ACTION 

ir THE DIAGNOSTIC PORTION Of THE RON FAlLf HEUOND THE PC OF 

THE "HALT" INSTRUCTION ANfl REFER TQ THE LlSTiNO TO FIND OUT WNAT 

PORTION OF THE NACHINC FAILED. 
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3.1 LIST or CNROK MALTS INOOEO BY TmC ADURCSS UliiPLAYED 



AOOKCSS DlSI>LAYKO 



77*9014 
77*9021 
77*9036 
77*9092 
77*90** 
77*907* 
77*9134 
77*9146 
77*91*6 
77*9214 
77*9214 
77*9222 
77*923* 
77*92*0 
77*9270 
77*9312 
77*9346 
77693*0 
77*9374 
77*9490 
77*9474 
77*9910 
77*9920 
77*9930 
77*9942 
77*9990 
77*97*0 
77**090 

7773*44 
7773*94 



777373* 
777374* 



177737*4 



3.2 EKROR RCCOVCRV 



NUMBER AND SUB^Y^ITLM UNDER TES1 

1 BRANCH TEST 

2 BRANCH TEBT 

3 BRANCH TCIT 

4 BRANCH TE|T 

9 BRANCH TE9T 
* BRANCH TE9T 
7 REC18TEH OaTA RaTH TEST 

10 BRANCH TEST 

11 CPU INSTRUCTION TEST 

12 CRU INSTRgcTION TEBT 

15 CPU INSTRUCTION TLST 
14 "COM" INSTRUCTION TC&T 
14 CPU INSTRUCTION TEST 

19 CPU INSTRUCTION TEST 
1* BRANCH TEir 

16 CPU INSTRUCTION TEST 

17 CPU INSTRUCTION TEST 

20 CPU INSTRUCTION TtST 
2B CPU INSTRUCTION TEST 

21 KERNEL P.A.R. TEST 

22 KERNEL P.Q.R. TEST 

23 "JSR" TEST 
23 "JSR- TtST 
23 "RTS- TEST 
23 "RTI- TtST 
23 "JMP" TEST 

29 HAIN NEHONV OaTa COMPARE ERROR 
29 HAIN MEHONY PARITY ERROR 
ECOVERy POSSttLE FROM THIS ERROR 
26 CACHE MEMORY UATA COMPARE ERROR 

26 CACHE MtHORY NO "HIT- 
SINC "CONTINUE" HERE MILL CAUSE 

OOT" ATTEMPT fORClN^ -MISSES* 

27 CACHE MEMORY UATA COMPARE ENROR 
27 CACHE MEMORY NO "HIT" 

SSINC "CONTINUC*' H^RE MILL CAUSE 
OT" ATTEMPT FORCING "MISSES" 

29 OR 26 CACHE MliMQRY PARITY ENROR 
SINC "CONTINUE" HERE MILL CASUE 
T" ATTEMPT fORClNV "MISSES" 



MOST or THE ABOVE ERROR HALTS ARE "HARD" FAILURES, MHlCH MEA^S 

That theRe is no recovery from them, especially the two (2) Main 
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MEMOWV Hkl^i 4ML NOT RCCOVCHAILC* VQUR HCf^ gtT IS TQ TRY Tq 
"(OOT" ISTO aNOTnCR S2K Of HCMONV If IT a^''La"9 ^0 

BE A NAIN NCHORT fAlLUMl. 

ir Tmc MOCtfSOR HALTS IN ONE OP THE TWO CACM^ TESTS TmC EMNOH 
CAN iE RECOVCRCB mON. BY MESSING -CONTINUE" THl M06RAN MILU 
EITHER ATTEN^T TO flNISN THE TEST (IP AT CITH(Rl 17773444 OR 
1777S7S*) OR PORCE "MfSSES" IN SQTH CROUM OP THE CACHE AND 
ATTEHRT T9 "BOOT- THE ST8TEH MONITOR WITH THE CACHE PULUV 
DISABLED (IP AT EITHER! 17773*94, 1777S74|. ON 1777)7*4). 

4) EXECUTION TINE 



THE RUN TINE POR THIS MOQRAM IS ARMOXIHATELT i SECONDS. 

.END 



ERRORS OETECTEOi 9 

• ' OCKBHA/NL : SeO/NL > LOC/NL < BIN/NL I SYNsocKiHA . HAN 
RUN-riHEi BIB SECONDS 
CORE USED I 4K 



147 
169 

:90 

210 
228 
297 
277 
3?1 
324 
343 

36S 
J94 

421 
452 
460 
».7 
545 
576 
630 
6t2 
7C7 
7:4 
736 
754 
767 

775 
780 
BJ0 
022 
832 
839 
645 
872 
887 
912 
924 
936 
949 
967 
^0£9 
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res 

TCI 

TE8 
TCI 
TCI 
TCI 
TCI 
TCI 
TCI 
TCI 
TCI 
^El 
TCI 
TCI 
TCI 
TCI 
TCI 
TE8 
TCI 
BOO 
COO 
THl 
THI 
THI 
TMI 
THI 
THI 
THIS 
THIS 
THIS 
THIS 
THIS 
THIS 
PUNCTION 
COMNANO 



1 
2 
S 
4 
9 
* 
7 

10 
11 
12 
19 
14 

19 
16 
17 
20 
21 
22 
23 
24 
29 

8TRA 
TO 
II 
II 
IS 
II 
IS 

II 

IS 
IS 
IS 
IS 
IS 
IS 



TEST 

"Syi". 

-OiC". 

-not", 

"•HI". 



Vtl»l'"ltS THE UNCONDITIONAL 0tANCH 
. HOOC "0". AND •8MI","BVS-,"llHl-, 

"OOt "0". AND "BPU"t"IEO"."MCt-i"BCT-, 
dOOC "0". AND "BVC"."BHlS"i"BMl","BNE" 
"•LT-, AND "ILOS- 



MbE' 



"ICC" AMD "BCT" 
RCCIITCn DATA PATH 
"HOU"» "BCC", "BLT 
-AOO"i -INC", "COM 
"HOR"» "BIS", "ADD 
"DEC" AND "BLOl", 
"COH"i "BIC", AND 



"AOC-i -C«P". 
"MOVB". "SOB", " 
"A»l»"» "A5L" 
ASH# AND SMAB 
16 KCRNCL P.A.^. 
AND LOAD KIPOR'S 



BIT- 



CL«' 



AND MOOLS "2< 
", AND MOOe "< 
", AND "BCI", 
", AND -BLO". 
"BLT" 

"BCT*. "BCE»i 
AND "BNE-»" 
, "TST" ANU 



-BLE" 
"BUE- 

"BLE" 

B6T","BE0" 
"BKL". ♦BNE' 



HIS 

EST 

EST 
EIT 
EST 
EST 
EST 
EST 
EST 
EST 
EST 
EST 
EST 
EST 
EST 
EST 
EST 
EST 

EST "J|0", "RTS", "RTI", < -JHF" 
LOAD ANO TUHN ON HEHQRY MANACEMCNT AND THE UNIIlil «AP 
EST HAIN MEHQKT FROM VIRTUAL 1BB0 T0 20K 
AT i7773000 
COHE ON LINE 

THE SWITCH RCCISTER AND UCCOOC IT 
TMl'/TUll BOOT STRAP (MA6NETIC TAPE, TMH) 
THE TC11/TU96 BOOT STRAP 
THE RK11/RKI9 BOOT StRAP 
THE RPil/RPfS BOOT STRaP 
THE COHHON RCaO CODE 
THE RH70/TU16 BOOT STRaP 
THE RH70/RPB4 BOOT STRAP 
THE RH70/RS04 BOOT StRAP 
THE COHHON RH«70 CODC 

THE RX11/RX01 BOOT STRAP (FLOPPT DISK) 
RLSERVEO POR A TyTURE OCVlCe 
COOES FOR THE ALL Or THE OCVICCS 
ANO STATUS HC61STCR AODRESI TABLE 



ENTRY POINT 
AIT FOR TUIB 



IS 
TO 



HE 
HC 
HE 
HC 
HE 
HC 
HE 
HE 
HE 
HE 
HE 
HE 



COOC 

START 

START 

START 

START 

START 

START 

START 

START 

START 

START 

START 



ro READ 
Of THE 
or 
0* 
Of 
Of 
Of 
Of 
Of 
Of 
OF 



(OECTAPE, TCIX-C) 
(OCCPACK DISK CARTRIOCE. nKil< 
lUISR PACK, RPll-C» 

I 

(HA6NCT1C TAPE lYSTCH, THUxft) 
(UISK PACK. RMP04) 
(FIXCO HeA3 OlSK, RWS04) 



0) 



FUNCTION POINTCR TABLE 

STARTING AOORESI TABLE 

CACHE HEMORV DIAGNOSTIC TC5TS 

TCIT26 TEST CACMC UATA HCHQRT 

TCIT27 TEST VIRTUAL 2BK WITH CACHE 



ON 



I 

•lf/7.' Dl 



USNOlTlC/looTfTflAti Ciftm-VC) MTTCRti 
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1 
2 
3 
4 
5 
6 

r 
s 

9 
10 
11 
12 
19 
14 
15 
1« 
17 
18 
1» 
20 



•TITLE P0P*ll/7f OlA^NUSTlC/tOOTfTRAP IMf9ll-YC) PATTCR«( 
eOPrNICHT (C) JUNC tX»l979 

I* NAYNANBt HAII, flTM 
!• 

»• PROCHANMCR OAL( A. AoCOQCll 
I* 



Pattern HAC^Xl 2'««»7) l7-VJN>7f lflf4 HaSC I 



21 
22 
23 
2« 
25 
26 
27 

20 
29 
30 
31 
32 
33 
34 
39 
36 



30 


»• THE 


ocvicc C09CS A«io 


Device NAMCI ARC AS fQCLgMSl 


39 


!• X) 


TNll/rUl0 


lAGNtTIC TAPE. THXX 


40 


!• t) 


TQll/rU96 


OECTAPE, TCll-C 


41 


>• S) 


RK11/NK09 


OCCPACK OISK CAHTRIOCEi MXX-0 


42 


!• «> 




DISK PACi(« RPXX-C 


43 


I* f) 


KCSCKVCU 




44 


!• I» 


itH70/rux* 


MAGNETIC TAPE SVSTEMi TMUX* 


49 


!• 71 


RH70/HM4 


OliK PACi(. NMP04 


46 


I* if) 


RH70/NI04 


riKCO MEAD DISK, IIMI04 (OR NMI03} 


47 


I* 11) 




DIIKETTE 



40 
49 
90 
91 
92 
93 
94 
99 
96 
97 
90 
99 
60 
61 
62 
63 
64 
69 
66 
67 
60 
69 
70 
71 
72 
73 
74 



vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvwvvvvvvvvvvvvvvvvvvvvvv 
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv 

Tq initiate the OlACNQSTIC/fOOTiTNAp PRoCNAN IN THE N990X-TC 
THE OPENAtON NUSTi LOAD AOONESS X77ft||ff, fELtC^ THE OCSINEU 
DEVICE COQE. pRiVE NUMi(R, AND NEHONT BLOCK VIA THE IMITCH 
NE8ISTCR, AND ThEII PRES0 "START", AfTCR TmE PROSNAN HAS 
VERiriED THE CACHEt AND ThE |0K BLOCK QT MEMORY 

SELECTED to BL USED ( APPROXMATELY 9 SECONQS) THE PERIPHERAL 
DEVICE MILL "BOOT" THE SYfTtM ••ONlTOR. 

« 

THE DRIVE NUMBER^ DCS IREO (0 • 7) MUST BE IN THE SMlTCN RE6ISTCR* 
9MITCHES <02 t BB>. 

THE CODE POR fME DESIRED DEVICE (1 • XI) ^ufT BE IN THE SMiTCH 
RE6ISTEN, SMIRCHES <07 I 03>. 



THE 32K MCHoRY NLqCK NuRSEr (f - X7) IN wHICH Tq "SqqT* THE 

IVfTEH MUST BE IN THE fMlTCM RECISTER. SWITCHES <X9 I 12>, 

MEMORY BLOCK » C0RRESP0N09 tO PHYSICAL 0 • 20K. 

MEMORY BLOCK 1 CORRESPONOI TO PHYSICAL 32K • fBK, 

MEMORY BLOCK i CORRESPONDS TO PHYSICAL 64K - 92K, 

I 

MEMORY BLqCK )0 CORRESPONDS To PHYSICAL 440K • 47*K. 
MEMORY BLOCK ^7 CORRESPONOS TO PHYSICAL 4SBK • 900K. 

ir THE DIAGNOSTIC PORTION 0^ THE pRotRAM TAILS AND YOU MANT 
TO TRY TO BOOT ANYWAY, THEN YOU MUST LOAD ADDRESS 1777SB0Bi 
SELECT THE URiVE NUMBER AND DEVICE CODE AS BEFORE. NOW YOU 
MUST SET UP MEMORY MANACEMENT |P YOU WISH TQ "BOOT" INTO 
OTHER THAN THl LOWER 2IK Qf MENORYi AND PO|,LOW THE PROCEDURES 
LIITEO Bei.OH d'OR YOUR PERIPHEMAL OCvlCE. 

1) IF THE DEVICE IS Qtt THE MASS lUSI 

THE STACK POINTER (M6) MUST BE 9ETUP AND THE HORO THAT |T POINTS 
TO MUST CONTAIN THE BLOCK NyNBER Or THE 32K BOUNDARY THAT YOU 
WISH TO BOOT INTO. 

1) ir THC DEVICE IS qN THE uNliU8> 

YOU MUST |ET The UNIBUf NAP IN AO0|TION TO HEMORY MANAGEMENT. 



^DP-:i/7p OUCNOlTJC/iOO'^fTHAP Cilfm*VC) PATTERN 
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79 
?• 

77 
70 
79 
60 
81 
62 
63 
64 
69 
U 
87 
68 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
LZZ 
101 
172 
103 
104 
109 
lib 
107 
176 
1?9 
110 
111 
112 
113 
114 
119 
116 
117 
118 
119 
120 
121 
122 
123 
124 
129 
126 
127 
128 



vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvwvvvwvvvvvvvvv 

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVtfVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV 



ir THIS MQCNAN rAIUS IN AN JNCONTROLUCO MANNIN IT MICMT 
SC DUE TO AN tfNCXPCCTCO TRAP TO LOCATION SififA, If TWIS 18 
lUtKCTlO THEN UOAO A "S8fS06" INTO AOOKCfl if0004 ANO A 
"ttffM" INTO LOCATION 000006. THIS MILL CAUSE ALU TRAPS TO 
LOCATION 000004 TO MALT MiTM 00000011 IN THC AOOHSS LICMTS SO 
THAT THE QPCNaTuR CAN EXAMINE THE CPU ENRON RE6I8TLR AT 
LOCATION ;777/786. 

THE BITS IN THE CPU CNRO^ RL6IST(R ARE OEFINEO AS roLLoMSi 

i|T02 « REO lONE STACK LIM|T < 

iIT03 • VEtLOM iONC STACK UlNIT 

0IT04 ■ UNI0US TIME-OUT 

i|T09 > NON-CXISTANT MEMORY (CACHE) 

IIT0* a 000 AUORESS EHKON 

IIT07 > lUUkiOAU MALT 



VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVWVVVVVVVVVVVVVVVVVV 
VVVVVVVVVVVVVVVVVVVV¥VVVVVVVVVVVVVVVV¥VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV 



NgTO IN TH|; CqMMENT ri(LQ af THE iRANCNCf THAT ArC 0EIN6 
TCSTCQ, JUfT PRECCEOIRO THE ROM AODNElt INVOLVED, IS 
A SYNSOL USED TO INDICATE MHfTHER TO TaKE THE SRANCM 
UNOCK TEST ON TQ FALL THRQUCM TO THC NEXT INtTRUCTION, 
A "V" iNOIQATCt THAT TN| IRaVCM SHOULD NOT IK TARCNt 
ANO Ti^C NEIT INITRUCTION SHOULD |C CXCCUTCD. A ••• 
INOICaTCI THAT TNI fNANCH SHOULD IC EXCCUTCO* UNLCM 
AN CMON CONDITION OeCUM. 



189000 



IK 



. • BAiei 

•SiTTL TCSTi 



THIS TCfT VIRiriCS THE UNCONDITIONAL BRANCH 



THC RCCISTERS AND PqNOITIqN CoOCS ARE ALL UNDCriNCD MHCN 
THIS TEST' IS (NTERCO AND TH(Y SHOULD NCMaIN THaT MAY UPON 
THE CONPLCTION or THIS TEfT, 



1S9S0I 

180000 IJ00401 
18S002 0i0000 



TSTll 



BR 

HALT 



TfTZ 



• 926 BRArCH always 
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129 
150 

liX 
192 
;33 
134 

:3f 

136 
137 
;36 

:!» 

140 

:4i 

142 
143 
144 
149 
146 
147 
148 
149 
150 
191 
192 
193 
194 
199 
196 
J97 
196 
199 
160 
161 
162 
163 
164 
169 

166 
167 
168 
169 
170 
171 
172 
173 
174 
179 
176 
177 

17S 

179 
1S0 
161 
162 



1*9004 

169004 
1*9106 
1*9010 
1*9012 
l*f01« 
1*901* 



1*9020 
1*9020 
1*0021 
1*9024 

1*902* 
1*0030 
1*9032 
1*9034 



^a90D* 

l?04tf9 

IZ24P2 

1010i>l 
101401 

900000 



00930* 
100004 

1401403 
001002 
093001 
003401 

1^00000 



!• 

TfT2« 



Ifi 

If* 



• 

TST3I 



IK 



1*903* 
l«9f36 



00*i0* ' 



TST4: 



• SiTTL TCST2 Tt*T -1U0". "OOE A'^O •0Hl","»V»",-0«<i-,"ik.OS" 

THE rCCISTCnS AND Co^OtTtoN CoOCl ARC AUt UNDCrisCO UHIH 
THIS TEST' IS tNrCRCO. U^O«l CO'<»'ttTlON or ThII TtlT ThC -fP" 
(R*) SMOUbO 0C iCRO AND ONkT TNC "I" FulP-fkO^ MILC 0C SET. 



■At 

9Vf 
•HI 
■UOt 

HALT 



SP 
If 
19 
19 

TfT3 



iN"0>i«liV*0|C"0.9P«0000*0 

; V 324 IIIANeN ir Nal 

; V 324 fRANCH IF V'l 

; V 321 INANCH ir I AND C ANC 0OTN 0 

; • 329 IRANCN IF (i XOK O'l 



.SiTTC TESTS TEST "OSC*! "^OOE "•"» AND "iPW"."StO»,*SBE"i"B5T»,-But 

UPqH CNTCNINC this test the CqNOITIoN CoOES ARE! 

N ■ 0t i * It V • 01 ANO C • 0. 

THC RCOISTCRS ARCl M ■ Ti Hi « f S2 • t 

US ■ T N4 a Y US • T SP • 000000 

UPON COMbCTION or THIS TEST TM( CONDITION CODES MILL SEl 

N • li i « §• V • •• ANO C • i 

THE NCCISTERS ArFEOTED BY THE TEST ASEl 

SF • X77T77 



DEC 
BPU 
BEQ 

see 

B6T 

BLC 

HALT 



SF 
IS 
IS 
IS 
IS 

TfT4 



;H*i*i"0iV«0tC"0,SP«l77777 

; V 321 BRANCH IF N«0 

; V 324 BRANCH IF ial 

i V 322 BRANCH IF IN XQR V)«0 

; V 322 BRANCH IF 1 ANO (N XOR V) AKE BOTH 0 

i • 32* BRANCH ir Ci 0" (N XOR V)}«1 



.SflTTL T5ST4 TEST "RoR^f »00E "0"i AND "BVC-.-BHIS'.-BMl-.'BHE* 

UFQN ENTCRINC THIS TEST THE CONDITION CoOCI ARCl 

N • 1, I • B. V • B» ANO 9 " 

THE RC619TCRS AREt R0 • Ti "1 • t N2 ■ 7 

R3 • 7 R4 • 7 R9 • r BP • 177777 

UPON COnP^ETION OF THIS TEST THE CONDITION CODCS HILL BCl 

N « B. i « 0. V > 1* AND C • 1 

THE REOISTENS AFFCOTED BV THE TCBT ARCt 
BP ■ B7/777 



RQR 



BP 



lN*lfi«lfVn*C"lfM«f77777 



^OP-li/'J OI*C«iDtTIC/iOOTtTH*»» (MfSVl.VC) ^ATTt^l HACTlX ^7(«»7) l7.VJN-7f l|i|4 ?A6e » 

OCKBM*.Pli TEfT4 TCfT "HO*". "OOi "f, A« "IVC-.-IMIS-.-^MI-.-tNC" 



:a3 i«9|40 

164 l*9ff42 

XS9 1*9«44 

186 1*»|4* 

167 t*f|9| 

168 

18* 

198 

Ifl 

192 

:»3 
;»4 
:93 
;f6 
;«7 

198 
199 

2S0 

281 ItUiZ 

202 18M92 

223 18P894 

204 188098 

209 189060 

206 180062 

207 189064 

206 
209 

210 
211 
2l2 
2l3 
214 
219 
216 
2l7 
218 
219 
220 

221 189068 

222 189068 

223 169070 

224 189072 
229 189074 
226 

227 
226 
229 

230 

231 

23: 

233 
234 

239 
236 



172003 

inni 

001ffl 
000090 



l40iZ84 
10100S 
000270 
002401 
101401 
000000 



000244 
003401 
00S001 
038800 



If i 



TIT9S 



111 



»• 
»• 
I* 
!• 
»• 
!• 
»• 
»• 
»• 

T1T8« 



111 



■vc 

■Mil 

■N( 

INC 

HALT 



II 
II 
II 

TIT9 



V 321 InanCh ir V4i 

V 321 IMANCH ir C«l 

V 321 IMANCH ir e ANO 
• 321 IKANOM ir |«0 



I ARC 80TH 0 



•SITTU T5ST9 TEfT "IMJ", "ILT", AMD "ILol" 

UpaN CNTCRIN6 THIS TCIT THE Co'^OlrloN CqOCI ARCI 

N • i 9 t, V • 1.' ANO C ■ 1. 

THE NCGIfTCNI ANEi N| • Ti Ml i t l2 • T ' 

MS ■ V 14 • ? 19 • T M • 177777 

U^ON COHRUETIUN Or ThII TEIT Tmc CONOI^ION COOCI MILL 0C| 

M • If 8 • ii V • li ANO C ■ 1 

THE ReeilTEKI ANC ALL UNAFrccTEO |V THE TEIT. 



lei 

IHI 

9EN 
8LT 
ILOl 

HALT 



II 
II 

T|T» 



;N"l>l"liV"liC«i 

i V 321 IRANCH ir I AND C *NC 90TN 0 

:N«1,I«1SV«1,C*1 

; V 324 IRANCH If (N XOR V)*l 

: • 329 IRANCH IF |i OR O'l 

:VOP HERE ir A IRANCN FAiLCO 



.fITTL T{ST8 TE»T "ILE" ANO "161" 

UpsN ENTCRIN6 THIS TE|T THE Co*<OIt1o>I CqOEI ArCI 

N • 1. i • X. V • 1*' ANO C • X. 

THE NCCISTERI ANCi R0 > ?• Nl ■ t l2 • T 

R3 • ' K4 ■ ? 19 a T IP a 077777 

UPON COMPtCTlUN or THII TEIT THE CONDITION rOOEl MILL lEl 

N • 1. i • •« V a X, ANO C ■ 1 

THE RECIITEKI ANE ALL UNArr^CTEO |V THE TE|T. 



CLI 
•LC 
•6T 

HALT 



XI 

T|T7 



:N"X.|afIvai.Cal 

i V 9Z4 IRANeH IF (i OR |N XOM V}3aX 

; • 921 IRANCH IF I AND (N XOR V) ARE lOTH • 

;|TOR MEIE 1^ A IRANCN fAlLEO 



.IITTL TEST7 TEIT RE6IITER DATA PATH aNO MqOEI "Z*» "I"* *«' 
»• 

I* WHEN THII TEIT IS ENTERED THE CoNOITIqN CqOEI AREl 

!• N a 1. i a 0, V a x« ANO C • X. 

I* THE RECIITERS AREl R8 a ?, Rl ■ ti R| • 7 

)• R9 ■ 7, R4 a 1, R9 a 7 , IP a 177777. 

!• UPOM COHPCETION OF THII TEIJ THE CONBITIQN COOCI AREl 

)• N a 0. I a X, V ■ 0, ANO C a 0, 

>• THE RE81ITER9 ARE LEFT Al FQlLOMIt 



^3^-11/ 


n oucwosnc/iooTfTRA* 


OCkIma. 




TCfTT 


TEST ff 


217 








<«■ 
























2*1 


^ ABA V A 






242 




31Z'09 


12'Z72 


S 4 J 




01f8tff 








01MI1 






l*'lf* 
















iff lis 


flf904 






l*f 11^ 


f 1M09 






4A« A A 


aK«9 




ISA 


l*fl2f 


l7f200 




9ft< 

291 


4 AS4 9 9 

199122 


19' ' Bl 


4 77779 


9ft4 


ltfl2* 


002401 




9MX 


19914f 


-*94 Ad4 






4 AB4 V9 


49V9P9 




9>a 








9CA 
• 9S 








9aT 

• 9 r 








€99 








«f 9 








• 99 








9*4 
• 91 








9 A9 
• 92 








9At 
• 9» 
















94B 

299 








259 








29 ' 








«9V 








940 
«9» 








• ' ■ 


4 A94 lA 

1991 J* 






9^1 

2 ' I 


4 4H4 V A 

199199 


A ISA 4 A 7 

009*9 7 


0B9V99 


3 7 9 


« AB4 A> 

199141 


199991 




97 t 

4 ^ ij 


4 A94 A9 
199142 






274 


A AHA A A 


000000 












1:1 T 4 

4 7 O 








377 

til 








9 7 • 

270 








970 








C OP 








9111 

4 01 








9119 

4 04 








9a^ 

490 








9 • 4 








9 All 
4 97 








9 A4 
409 








287 








208 








289 








2«t 


18914* 







I* 

!• 

)!•••« 
TfTTl 



M 9 &t>m. Rt • MPMH. «l • lt92»t. 99 • 129292 

M ■ 12»m* Hi • 1X9291. %P ■ 119291. 4nO •4*^^01 " 129292 



•*ov 

lOV 
HOV 

HOV 
NOV 
NOV 

i«tONA^< ,uono 

•U0 
01.T 
■CO 

lli MALT 



IK 



!••••( 
TfT10l 



111 



1 1< 



0129292. 

t^.N0 

N0.N1 

N1.N2 

N2,N3 

N3,N4 

N«,N9 

Ny.VCfC)* 

NAri.0 

•INUHAP.NI 
IS 

TITlB 



iN*l*i*0iV*0»C> 

;N«l.ia0iV"0|Ca 

.Nai.ia0iV*0|C> 

;N*l.i«0»V«0.C* 

;N«l.i*0|V90«C* 

iN*l.i*0iV90,C« 

;l««l.i9fivaf ,C« 

.N'l.iaitV'OiC* 

:NA9U0*12929| 

.N"0,I«1.V«0.Ca 

; V 324 IRANCH 

i • 329 IRANCH 



1. •9*129292 
I.ll0al29292 
l,Nlai29292 
l,N2al29292 
1.N14129292 
1.R4A129292 
1.R9«129292 
1 

0, ANO N14000000 

ir (N XON V)ai 

ir 2>i 



.IITTL TtSTli TE|T "ieu-, •0CC», "iLT", AND NQOt 

NMCN THll TEST 19 CNTERCO TNC Co*IOlTloN CoOCS AREI 
N 9 0. i ■ l.'V • 0. AND C • i. 

TNC NCCISTCHS ANCi M 9 129292. 01 ■ 000000. R2 • 129292 
«3 9 129292. N4 • 129292. N» • 129292. S9 9 129292. 
NAFL0f 9 ;29292 

UPON CONRkCTION Or THIS TEST THE CONQITIQN CODES ANE| 

N 9 0. i 9 ■, V • 1. ANO 6 ■ 1. 

TNC RCOtlTCRI ARC WCrT UN9HAN6C0 CICCPT TON 

NA0L0I MNICN fNOULD NOW CQUAl. 191924, 



"Sl- 
ice 

•WT 

MACT 



NAKI 
IS 

T|T11 



{N*l«IMtV*liC«l. AnO NA9L00 9 091924 

; V S21 IRANCH ir c>i 

; 9 328 IRANCH \f (N XOR V)>1 



.IITTL TC8TH TEST -ADO". "INC". -CqH-, AND -ICS". •0LC« 

HHCN THll TCSr IS CNTCRCO THE CONDITION CoOCS ARCl 
N 9 0. i 9 i.'V ■ 1. ANO C • It 

THC NCClSTCfll ANCI Rf • 129292* H 9 fSOfii, RS 9 12929? 
09 9 I892i2( N4 9 129292, N9 9 i|989|, S0 9 129292 
NA0L0f • 092924. 

UFON CONRbCnON OF THIS TCST TMC CONOITION COOCS ANC( 

N • 9. i ■ i. V ■ 0. ANO ( 9 f . 

THC NCClStCNS ARC LCrT VNCNANW CICC^T fOR 

R9 MNICN HON (OUALl iiMIt* ANO 01 MMICH If ALIO 00i0l0 



|»9*«l 

ITllI 



3EKBM4.»ll TCSTll *C$T "AOO-, -JNC", -COH-, AND "BlE" 



291 






292 


169146 


<.'667o3 M J26 


?93 


169192 


. c'92.;3 


294 


169194 


i ?9103 


295 


169196 


<)603ei 


296 


169160 


1334C1 


29"' 


169162 




298 


169164 




299 






330 












3r2 






303 






3^4 






i?9 






3C6 






3;7 






390 






329 






w * V 






3ll 






3l2 

W A K 






3l3 






3l« 


109166 




3.5 


169166 


.J 96084 


3.6 


16917| 


Z9040S 


3:7 


169172 


..'60903 


3:6 


169174 


^99203 


3;9 


169176 


133401 


320 


169200 


J720ei 


321 


160272 


1300000 


322 






323 






324 






329 






326 






327 






328 






329 






330 






331 






332 






333 






334 






33S 






336 


169204 




337 


169234 


J09301 


336 


169296 


121481 


339 


169210 


i»?2401 


340 


169212 


J00000 


341 






342 






343 






344 







lit 



TST12I 



I K 



TST13I 



ist 



*03 

INC 

cot 

BCS 

■LC 

MALT 



M3.N1 
IS 

T0T12 



.(•4APL00 • 092924) • IRS ■ 129292) 
.Nai.iaf ,y*0,C>0. AND K3«177776 
.N«l,|a0iVa0iC«0< AND II9«177777 
.Na0.iBl,Va0,Ca:, AND «3 ■ 000000 
.N«0,ial,V«0,Ca0. AND Kl " 000000 
• V 324 IRAMCH IF Cai 
: • 326 IRANCM ir CI 0* (N ROW VlJal 



•SSTTU TtSria TL»T "HQH" > "01*". "AOO", ANO "0.0". "•CC 

WHEN THIS TLsr is iNTCl(C3 TNC Co*IOItIoN CqOEs AffCi 
N ■ 0. i ■ X* V • 0f ANO C ■ 0. 

THE REeilTEHS AKEl 00 • 129X92* il • 000000. «a a 129292 
03 • 000000. H4 • 129292, • 119292. S0 • 129292. 
UPON CONPUCMUN or ThU T(0T T4C CONSlTiCN COOES Am 
N a 0. i « 1, V a f, ANO C • 0. 

THE RE61STCN9 ANE UErT UMCXANCEO EXCEPT TOR 

«3 MHICH SH0UL9 BE MOOIMEO BACK TO 000000. ANO 

114 WHICH SHOULD NOM EQUA^ 092929 



nan 
■ IS 

ADO 
INC 
■LO 
■6E 
MALT 



B4.HS 
09. NS 

IS 

T|Ti3 



'l|'f*i*9«V*l*Ca9. 
.«IM.I*0(V«0«C«B. 
:N«&.iaB,V>0|C«0, 
:N»0.i«l«V*0,Cag. 

V 924 f RANCH ir 
. • 320 SBANeM ir 



AmO I|4 a 092929 
ANO 03 • 092929 
AND 03 ■ 177777 
ANO 03 a 000000 

Cal 

(N XOK Vt*0 



.IBTTL Ttsn* TEST "OtC" ANO ••L0»"' "•tT- 

WHEN TMIS TCSr IS ENTCmCQ TMC CqIIOItIoN CoOCS AREt 
•«•■•<■ l.'V ■ 0« ANO C • 0. 

THE RC64STERS AREl 00 • 129092* «1 • •00000* "2 • 129292 
R3 > 000000. M4 • 002919 , 0> • 129292. SP • 129292. 
UPON COH^kCTION OF THIS TEST TH( CONStTtON CODES ARLl 
N « 1. < • 0. V a 0, AHQ C • 0. 

THE BECISTCRS ARE \,iry UNCXANCED EXCEPT rOR 
RX WHICH SHOULD NOM EQUAL 177777 



oce 

■bOS 

■LT 

HALT 



01 
IS 

TiTl4 



!N*l.l*t»V»0.Ca0,Rlal77777 
i V 324 iRANCH ir || OR C)»l 
: • 326 BRANCH ir (N XQR V)al 



.SSTTL TCSri4 TEST "Co'*''* "SIC". ANO -06T", "0CE-. •0LE' 



P0f'll/7i 0U6N08TIC/i00T|T«»A»» (XfJiX-VC) ^*TTE«N MACYIX ^7^%97) l7-JJN-7» l|i|4 PACC • 

OEKSMA.^Xl TCIT14 TtST ••C0««"» -fclC", AND -iCT-, "BCE". "BlI" 



349 
346 
347 
34S 
349 
35fl 
391 
392 
393 
394 
395 
396 
397 

396 
39» 
360 
361 
362 
363 
364 
369 
366 
367 
366 
369 
370 
371 
372 
373 
374 

375 
376 
377 

376 
379 
380 
381 
362 
383 
384 
389 
366 
387 
386 
389 
390 
391 
392 
393 
394 
399 
396 
397 
398 



169214 
189214 
16921* 
169220 
169222 
16922« 
169226 
169230 
169232 
169234 



169236 
169236 
169240 
169242 

169244 
169246 
169290 
169292 
169294 
169296 



• 

!••••( 

ST14I 



«09100 




CqM 


n§ 


101401 




8L0S 


2% 


000000 








040001 


21* 


0IC 


K0.N1 


0*0101 




ADO 




083002 




0CT 


18 


002001 




SCE 


11 


1^03401 




■LC 


TiTl9 


000000 


Itt 


HALT 





IK 



MHEN This Tesr is inrinio the condition coqci arci 

N • 1» < ■ 0< V ■ 8. AND C " 0. 

THE RECISTEHS AHEi R8 ■ 129^92, «1 ■ 177777, R2 t 129292 

nZ • 000088. H4 ■ 092929. 89 • 129292, • 129292. 

U^ON COMPLETION or THIS TE8T TmE CONOITIQN COOCS AHll 

N ■ 0. i ■ 8. V ■ It AND C • 1. 

THE RECISTEM ANE LCFT UNCMAN6E0 EXCEPT r08 

N0 WHICH iHOUWD NOW EQUAL 8>2929| AN9 

ni WHICH IHOUUD NOW EQUAL 8»29Z4 



;N"l«l*i*V"0iC«l, AuO 80 > 092929 

; • 329 IRANCH If (I ON C)«l 

il^rot HEME 1^ 0KANeH r«IuCO 

:N«l,i>0,V«0,C«l, ANO 81 • 119292 

;Na0,8B0,V«l,C«l, ANO «1 • 092924 

: V 322 0RANeH If I ANO (N XOR V) AN£ 0OTN p 

( V 322 INANCH If (N X08 V)«0 

i • 326 mkHCH ir (2 OK (N XOR V)3«l 



.MTTL TtSTll TE|T -AOC". "ClF*. "IIT", ANO ■••T-.-OtQ* 

WHEN THIS TEST IS ENTEiCO THE CqNOITIoN CQBCS *RCl 
N ■ 0> i • 0«'V • li ANO C • I, 

THC RCCItTENS A*lEt H0 • 092929* «1 • i929t«* Nl ■ 129292 
N9 • §00000. • 0»29t9« 89 • 129291, tP • 129292. 
UPON COHPLETION or TMtl TCfT TmC CONOHION COOCS ANCi 
N ■ 0, I ■ I« V • 01 ANO C • 0. 
THC RC61STCNI ANE NOwi 

M ■ 092989. Nl • OOOffit Nl • 119291. N3 • OtOfOf 
N4 ■ §92929. N9 • §92929. tW • 129292. 



t«**«4 

T1T19I 



009901 


AOC 


Nl 


020481 




88, HI 


001909 


ONE 


11 


030109 


OtT 


N1.N9 


089003 


iCT 


11 


009109 


CON 


09 


160901 


•u§ 


N9.N1 


001401 


§C8 


TITl* 


080000 


lit HALT 





;M«§.i«§*V*0«C«0, A||0 HI • §91929 

iN*§.|»liV«§iC*§ 

; V 322 IIIANeH ir !•§ 

:N1 • 091929 09 • 129t92 

;N«§»i*liV*§iC*0 

; V sit IRANCM If I ANO (N ION V) ANE NOTH 8 
iN«§.l«§»V>§iC*l« ANO N9 • §92929 
:N«§,i>l* ¥•§*€•§. ANO Nl ■ §§§§§0 

; • S20 MANCN ir |ai 



»• 



.iOTTL TCSTlt TE§T "NQVi". -loi** "CLN". *T»T» AND "§FL*. "iNC" 

WHEN THIf TEST 19 ENTEnCO THE CoMQlTloN CqOU ANCI 
N « §* 2 " l.V ■ §. ANO C " •> 

THE NE61ITENI ANE I N§ ■ 092929, Nl • §§§§§§• Rt ■ 129192 



^nP'il/7i OUeNOSTIC/tOOTSTHAP <H?Sil-rc) Pattern HACni 27(»»7> n-^JH»79 lfl«4 PaCI, • 

DCKiHA.Pll TE8T16 TEST "HQVi". "SqB". "CU«"i "TST" AnU "SkU"# "iNt" 



399 
400 
401 
402 
403 
404 
405 
4?6 
407 
406 
409 
410 
411 
«12 
4i3 

«;4 

«15 
416 
417 
418 
419 
420 
421 
422 
4^3 
424 
425 
426 
427 
428 
429 
430 

431 

432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 

448 
449 
450 
451 
452 



1682Af 
165260 
169264 
165266 
169270 
1*5272 
1*»274 
1*5276 
165308 
1*5302 
1*5904 

1*5306 
1*5318 



1*5312 
1*5312 
1*531* 
1*5321 
1*5324 
1*5326 
165330 
165332 
165334 



1*533* 
1*5340 
1*5342 
1*5344 



112700 177401 

138001 

008000 

•.'77002 

005001 

085201 

877802 

009700 

001882 

009701 

081401 

088808 



£12708 100838 
379201 

01270ft ,308020 

00*200 

009500 

00*901 

029501 

677209 



0*0001 

003401 

009081 
080000 



I • 
>• 
It 
>• 
>• 

TIT16J 



!••••( 

TfTlTI 



181 



21 > 



nZ • 000000. N4 ■ 052925, H9 m 052525. m 125252, 
UPqN CQHPkETloN 0^ TH18 TCSl JHl CoNOITIqN CqOCS AHEl 
N • 0. i • 1. V • 0. AMD C • 0. 

n§ IS DI.CRE*lEf47to 8r A SOB INSTRUCTION TQ 000000 
ni IS CUCARLO AND THEN INCM^i*ENTEO AROUND TQ 888888 





M0V8 


8177481. R8 


:N«8,I"8,v«8.C«8. AnO R8 • 888881 




9K 


28 


, • 928 SRANCH tr Na8 


ISS 


HAlT 




,8T0R ir -8FW" f^AlLEO 


2S: 


808 


^8.18 


,00 NOT v.00f SINCE (R8 • 1) • 8 




CL« 


Jl 


•N«8, l«t. VI8. C«8. AND Rl • 008808 


381 


INC 




: INCREMENT ftAK TIHCS (8 16) 
;C00» SACK TO "INC" 64K ^iniS 




908 


R^.iS 




TIT 


88 


;N«8.i«liV*8.C*8. AND R8 • 888888 




BHC 


49 


. V 922 IRANCH ir |a8 




TIT 


«; 


>N«8.i*liV"8iC"8. ANO Rl ■ 880000 




ICQ 


T|T17 


; • 926 IRANCN IP iai 


48t 


MALT 







.IITTU TCiTl/ TCBT -AfR« 



•A8l,» 



HHCN TMll rCSr IS CNTCRCO TNC Co*tOlT|oN COOCS *HCl 
N • 0* i • 1. V ■ •« ANO 6 • 0. 

THC RCeiirCM ANCl NB • 129292 • «l • iBBiM« MB • 129292 
US • iBBBBBi N4 • 092929 « •» • •92'29. %P • 129292. 
UPON COMPkCriUN or THIl T(Bt ThC CONDITION COOCS AfCf 
N ■ 0, i • Bi V • 0* ANO C • 0. 

THC RceiircNS km \,tri wncnanoco ckcc^t pon 

NO MHICN is NOM COVH TO MfBSB* 
Nl WHICH IS NOM BtBOtlt ANO 
N2 MHICH IS NOW BBBNf. 



INC 
NOV 
ASN 
ADC 
ASL 

Aoe 

SOB 



AOO 
BLC 
B6T 

HALT 



8t000f0*M iM«lt0fOB 

H ;lli'BBBffl 

•tBl*.N2 :tCT COWNTCR TO if OCCINAL 

RB iNlfMT ONirT RBi SI6N CKTINQ CI* TINCS) 

M ;AD0 6AN«Y IB UNTIL LAST TIHC) 

nx tLcrr SHtrT m u* '.incs) 

Rl ;A0Q cabby IB UNTIL LAST TINC) 

82.18 iUOOP SACK 19 DECIMAL TINCS 
:AT THC CNO OF THC LOOP 
iSB « BBBBBB ANO Rl • BB0B01 

R0.H1 ;N«0.i«BiV»0tC*0 Rl*B0t001* M«000000 

28 i V 924 BRANCH IP Ci OR (N lOR V)3«l 

TST20 i • 920 BRANCH ir I AND (N lOR V) ARE BOTH 0 



IK 



.SSTTL TCSr2B TEST ASH. ANO SNAB 



rOP-11/79 OIaGNOITIC/IOOTSTHAP C*(9s11-VC) ^ATTCHN 
3CK8MA.Pil TctT|9 rgST AtN* ANO SMAl 



HACYIX 27(«97) 17-^JN*7| Xlif4 #A6C If 



493 

^ ^ W 








~ J ~ 
















44A 








457 








^ ?o 
















4AB 

^ w w 








4 A 1 








469 

^ o c 








4 A3 

^ w w 








4£ 4 

^ fci ^ 


1 A9S46 






46S 


169346 


272127 


30000' 


466 








4^7 




1 '*97ni 




4AB 

^ w w 








469 


169354 


100401 




470 


169396 


JO0000 




*7l 


169361 


000301 




479 








473 


169362 


072127 


177761 


474 








47S 


169366 


000201 




476 


169370 


091401 




477 


169372 


000000 

WWW 




478 








479 








480 








481 








482 








483 








484 








489 








486 








487 








488 








489 








490 








491 








492 








493 








494 


169374 






495 


169374 


a!l2700 


17294J 


496 


169402 


012701 


000020 


497 


169404 


209109 




498 


169406 


010420 




499 


169410 


020460 


177776 


5^0 


169414 


001014 




521 


169416 


109140 




532 


169422 


120910 




903 


169422 


281011 




5r4 


169424 


120440 




905 


169426 


031007 




906 


169430 


189110 





!••••( 

ST20I 



IK 



TiT2U 



II > 



whCn This rcsr is lntlrcs T^r eoNbirioN cooci akci 

N ■ 0, < « 8, V • 0. ANO C • 0. 

THE RCCISTCHS AHCl M0 • 800080. 81 • 008801« 82 • 808088 

83 • 008808. K4 > 092929, 89 ■ 092921, 98 ■ 129292. 

U80N COMPUCnuN or THIS TCSI Tmi; CONSITION cooci A81I 

N ■ 0, i • 1. V • 8, AND C ■ 1. 

THC 8C61STCHS ANC LCrT UNCMAN6C0 C8CC8T P08 

81 WHICH fHOUUO NOW CQUAt 808080 



;UC»T iHirr iiTB Into 8ir7 

;N«0,2a0iVS0,C«0, ANO 81 • 000200 
;L0NC8 0VTC IHOULO 0C NC6ATIVE 
.•l>l.l>0iV«0iC>0 
i • S29 IRANCH ir Nal 
;"4fH" MUfT MAVe fAILEO 
1S< iUA0 nX iSMlTCN iTTCf 0^ 01, 81 • 100000 

;N*l,ia0,Va0,C«0 

:8I$HT 0K|rT Itl 19 8LACeS SI6N ClTENJ 
:)|ai,i>0iV«0.C>0, 81 • 177777 
;1«0,l«liV«0,C«l. 81 « 000008 
: • S26 IRANCH IP I«l 
' ICIIMC* "tMAl" 08 "ASM" PAlUCO 



ASH 


87, m 


T|T0 


«; 


0HI 


IS 


MALT 




iUAl 




ASH 


8«*Ui:»iNl 


INC 




ICQ 


tIt21 


HAI.T 





.ItTTi. TCSTtl TUT 16 8C8NCC P.A.N. 'S 

HMCN TMIt TCtr li CNTCRCO THC CgilOlTloN CqOCS A8CI 

N • •« i • 1* V • 0f ANO e * I, 

THC RCCttJCRS ARCt 00 > 000000. 01 • 000000, 82 • 880000 
01 • 0Ntf0* M « §92910* 09 • 092929, S8 • 120292. 

Mfw coNRucTigN or THIS rctr thc condition coocs anci 

N • 0* i • 1. V • 0t ANO C • 0. 

THC RCeiSTCIIS MOM CQUAkI 

00 • 172400, 01 • 000099. 82 • 090000, 83 m 000000 

04 • 092919, 09 • 129391. if • lt929|. 
AU KCRNCU f.A.N.'i • tt9t9t. 



NOV 


0KI8AN0.R9 


iriNST "8AK" To iC CHCCKCD 


NOV 


8*0l6,n 


:00 8 18*00 THRU R0RAR7 


CON 


89 


:R9«it9t92 


«0V 


04. (80}* 


ifARa09l989 


CH0 


84.-2(H0) 


:0I9 IT LOAD 8R08CRLTf 


iNC 


20 


: V IRANCH ir NO 09 ■ 8aR ♦ 2 
:CeN8|.CHCNT NI6H iVTC 8A0«129|29 


COMI 


• <R0) 


CM8S 


09.(80) 


;QM|CK THE HI6H 9TTC 


INC 


29 


: V IRANCH \f I AO R9 • 8A8 » 1 


CH80 


84. -(N0) 


i CHECK THE LOW 8YTE OIQM'T CHANCE 


INC 


2S 


: V' IRANCH ir IT CHANCED 8f ■ 8A8 


CONi 


(00) 


;C0H8|,CHCHT THE LOW RTTE fA8»129292 



»3P-ll/7^ OUCNOSTlC/iOOTSTHAP {M»Stl-Yc) PATTERN 
0tx.9HA.piX TEST21 'EST I* Klnntl P,k.n.'S 



MACni ^7(*97) l7-VJN*7f l|l|4 P^Ci 11 



527 


169432 


129910 




5:8 


169434 


^91004 




509 


169436 


120920 




5:0 


169440 


891002 




5:i 


169442 


B77117 




5i2 


169444 


800401 




5i3 


169440 


299000 




5*4 








5i5 








516 








5l7 








9:ft 








5i9 








520 








521 








522 








523 








524 








525 








526 








527 








52S 








529 








$30 


1*1490 






931 


109490 


012700 


172920 


932 


169494 


412701 


009918 


933 


1*9460 


012702 


?7749* 


934 


169464 


310240 




939 


169466 


821002 




936 


1*9470 


081401 




937 


1*9472 


009990 




936 








539 








940 


1*9474 


i:77l09 




941 








942 








943 








544 








545 








546 








547 








548 








949 








990 








551 








952 








993 








554 








555 


1*9476 






556 








557 


169476 


J1270* 


17237* 


558 


169902 


rf?4767 


080802 


959 


1695S6 


080000 




960 


169910 


.f227l* 


1*998* 



21 1 



IK 



TIT22I 



If i 



29i 



114 



TiT23l 



109 1 

iSi 



CMP9 


M. (<I0)* 


0NC 


2S 


C*4P9 


M, (Ml* 


9NC 


28 


109 


Nl.lS 


9R 


T1T22 


HALT 




.UTTt 


TCST22 



.CH^CK COM 0Yrc 

, V IffANCH ir 0*0 99 • 668 * 1 

:CH^eK TMC N|6N 9VTC 

. V 99«NeH ir IT rAlLCO 80 • « 7 

,L00» UNTIL K0PAN7 NAf 0CI«I TltT(0 
; • IKANCH TO NEXT TCST 

,A P.A.N, fAlLCO TO MOtO THE HICHT OATA 
.CNiCR 80 ro8 THE AOONCSS 



TE0T AND kOAO NlVON'l 

MHCN TNli TL9' IS ENTCRCO THE CoNOITIqN CqOCI AREI 
N ■ 9. i ■ 1. V • 9i AND C > 9. 

THE RCeifTENS *NEi R9 > 172400, 9i • 999999* N2 • 9*9999 

91 • 999999. N4 • 992991. R» • 12929|. %P • 121292. 

U90N C0M8i,ETIUN Or ThI1 TClT THE C0N9|T10N COOEi ANEl 

N • 9. I ■ 1. V • 9f AWO C • 9. 

TNC KEOISTENS THAT ARE NQOiriEO AREi 

99 • 172399. HI • 999999. • 97740* 

ALU KE9NEI. I«99aCE ^.O.K.'S (172999 • 17291*) • 07740* 



NQV 0KIPOn7*2.II9 

NOV 9?09.N| 

HQV 0977499*92 

NOV «2.-(N9l 

CN9 (90|,Nt 

9E0 29 
N*LT 



•01 91*11 



:9TMT ttlTM CAIT "P09" 

;0e « 19097 THRU KI90M 

)9*TT(9II TO TEIT •»09'1" 

;Le*0 '^0»' JN0E9 TClT 

:9CC tr THE OAT A kOAOCO IS CORRECT 

:t9*l|CM ir TMC D*T6 NATCMES 

:A "809* HAS FAlktO 

iR9 M*9 TMC lOOREll Of Tt*C 9aO "80R" 

:R2 H*9 THE EmcTfO DAT A 

:UOOR UNTtb ALL CUmT •POM'S- H*V( tECN 

:TC9TtO 



,|9TTL TCsr24 TE9T "J98". •RTS". 

TMC fTACK Mi 
ANO'TMCR VCRlfUl THAT •jfR", -RTJ 



THIS TEST 'iRfT fCTR TMC |T*CK rol?TER^Tj^-ICOMR7- (17237*). 
ALL HORN RR09CRLT. 



•9T|". « -JNp' 

i 

AHO "jnp' 



ON ENTRY To THIS TEST TNC STACK PqINTER "Sp" IS INIIUtliCO 
TO 17297* AND IS LCrr TNAT NAT 09 CX|T. 



NOV 
JS9 
HALT 
CHP 



8kOI>AH7*SR 
PC. 18 

8199.(91') 



fEl J8 THE ITACk ROIRTC* 

NT to J$8 TO If 

;THC "JS9" HUST MAVC FaIlEO 

:HAf THE C0R9CCV ADDRESS PUSHCOt 



^DP-:i/7»' OUCNOSTIC/IOOTJTHA^ (»<»3»1-VC) PATTERN •»AC*1. 47(»57» 

OCKiHA.Pll TEST2S TEST "«Ts-, -RTj-. A -jup- 



9^1 


169914 


Jf*1401 




562 


169916 


d900tf0 




963 


169920 


01271* 


169930 


964 


169924 


i)?0207 




969 


169926 


200000 




966 


169930 


D25046 




967 


169932 


J12746 


169942 


968 


169936 


020002 




969 


169940 


000000 




970 


169942 


2S>flS7 


16999» 


9ri 


169946 


090000 




972 


169950 






973 








974 








979 








976 








977 








978 








579 








980 








981 








582 








983 








584 








585 








586 








597 








58^ 








589 
















591 








592 








593 








594 








595 


169951 






596 


l«999f 


k)lS702 


l77J7i 


597 


169994 


001002 




598 


169956 


01S702 


173024 


599 


169962 


072227 


17777* 


620 


169966 


C42702 


141777 


621 


169972 


0014SS 




622 








603 








604 








605 








676 


169974 


212700 


172948 


607 


169609 


£12701 


000007 


608 


169604 


010220 




629 


169606 


0*2702 


0^02014 


610 


169612 


077104 




611 


1*9614 


S12710 


177*00 


612 








613 








614 











BCO 


21 


0IIANCM ir YCS 




H4L^ 






2ti 


MOV 




iCMANCC ThC AOOOCII OM TMl 8TACK 




<»T| 


PC 


,T*r TO ICTU0M TO SI 




HALT 




.OIU NOT NCTJIIN PNQfCML^ 


3S: 


CL« 




.PJfM A ICMO ON TMC |TAC< 




HOV 


f4S. •(!*'> 


;PU8M TMC nTUWS A00Mt8S ON 0lAC« 




«TI 




.SCI ir AM "0T|- MONKS 




MALT 




iTMt -NTI- TAlutO 


4|: 


JHP 


•091 


,TNT TO "JNP» 
,TN^ -JNP* fAlLtO 




HALT 










,600NCIi TO "JMP" TC 



IK 



TfTt4l 



Iftt 



I* 



ISi 



I • 



.IITTL TCsr24 toAO *N9 Ttf0N NCNQiV HANACCNCIlT 4M T»(C uNISuS 

THIS TCST Is uMUT CXCCUTCO if TNC UpfU 4 tlTS <l»ll» 

THC SMITCM NCQUTCN aNC NON-ICHO. TNC TcST M|U tOAO MC^ONT 

MANACCNINT TO RCLOCATC TO TNC S2« fUOCK NtfMfCM tHCirUO. 

IT HIU AkSO Sir UP THC UNItUt NAP IICCIST(llf f ThRU 0 TO 

RCLOCATl THC gNlSUS AOONCMCf COMCCTLr. IIC. I** ttTS <19I12> 

tPCCirv IkOCN NUNgCN i» THCN TQU MAlit TQ fOOT INTO 

NCNOMT FKON «|K TQ iziR, TMC «1PA«'I MILL IC LOaOCO At rOLCOMSl 

KIMM ■ §•*•••. Kl^AMl ■ MAlMi «|»All2 • fMM0« RlPAiS « tt**0i 

RIPAM • 0t7tM, KIPAR9 • ••72fff ffl»A«* ■ f|7«fi.) 

R|»*fl7 MILL ALMAVS CQUAL X7y*ff. 

TNC UNIfUl NAP NCCIITCRt MILL TNCH tC SCT AS rOLLOMSl 
NA^Lf ■ ••••••• NAPHi • 03, NA0L1 • IZfRH* NAPMl • 03, 

NAPL2 • Kftfi* NAPM2 • ••* NA0LS ■ IMiHi NA^MI ■ i>, 
NAPL4 « iMfff. NAPH4 « 0], NAPL9 « |2Siffl* NAPN9 • IS, 
NAPL* • KffRf* MAPH6 • 09. 



?40V 00SMR«II2 

•HC 1ft 

NOV •#l79f24,RS 

ASH ••2. Kit 

lie 0«Ci9tt*'«"2 

ICS tfTtt 



IRCAO TMC IMITCH RCtltTCN 

.tRlP TNC NCIT mtTRUCTlON \f HOT ICRQ 

;RCA9 TNC tMlTCMCt ON THC N*9fl| 

:RIf^HT IMirT tlTS <19I|2> 2 PL*CCt 

iLCAVC ONLY IITS <l9tli> IN Nf 

iCO TO NCXT TCST If Rf It ICNO MOM 



TMII NCXT PORTloM 0^ CqOC MILL ft RUH O'^'k^ I' Tou ARC 
I00TIN6 INTO ACNORV QTHCR THAN PRYtieAL • TO 2tR. 



NflV *NIpANt*Nt 

NOV •♦07, HI 

NOV R2f(Rt)* 

AOS 02iliN2 

SOB Nl.lS 

NOV 0l77*f|,(R0) 



iAOORCII 0^ PlRtT "MR* To 10*0 
;LOAO k|0aRi thru XIPAR* 

:LOaO TNC KCRNCL I*tPACC P.A.R.'I 
;NARC Rt POINT TO NCXT AN icOCR 
tLOOP UNTIL XIPAR* NAk ICCN LOAOCO 
;NAP RIPAR7 TO I/O RA6C 



Now LOAD THC \4H\%M% NAP TQ NCrCRlNCC THC |*NC NCNQRT 
AS HCHORY HANAOCNCNT OOCt, 



POP'll/yp OUCNCSTlC/iOOTSTHA'' CM»Sgl-yc) ^aTTC^N HAC^IX a7«»»7J 17»VJN»T| l||f4 ^aCI IS 

S^kBma.PII TCIT24 ^.OAO Af(0 T^HN ON mCmOMV MANACChCNT ArfO THC UNlUf MAP 



619 
6:6 
617 

618 
6l« 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
615 
636 
637 
636 
639 
640 
641 
642 
643 
644 
64S 
646 
647 
648 
649 
690 
651 
652 
653 
694 

655 
656 
657 
658 
699 
660 
661 
662 
663 
664 
665 
666 
667 
668 



169620 a72227 17776* 

1«9*24 S09MS 

169*26 Jl27fa 17O20I» 

169632 fl270l J3000/ 

169*36 010320 

1*9*40 010220 

1*9642 k.<*2709 J2090tf 

1*9*4* 077109 

1*9*90 >!l2m .'3006l« 172>16 

1*9*5* J393S7 177972 



AIM f«*O10iN2 ;MUMT SHIFT 112 10 Pl«CCs 

CL* "3 ;fTA0T MITM 03 ■ 00f|00 

HOV •^kf\.$,H§ ;A0O<ICiS Of riRST HAP MCSISTCH 

HOV 0*0/. HI :P«t^A0C TO WOAD ICVCN nuP MedSTCWS 

201 NOV R|.(RM)« ikOAO LO0C* t* 01^0 0^ T^l MAP 0(6lkTC« 

HOV «i.(00)» .UOAO uMcN 0 0iri or tmc nap pcoiire* 

ADO 020000tK3 .POIHJ TO THf NCXT 4K •LOCK 

lot <tli20 ikOOP UNTIL ICVCN NftP RCCI *•( lOAOtO 

MOV ««0«*0MH03 ;Cii|A0tC 22-01 T HAPPluC AnD UMI0US MAP 

INC •0MHR0 ;J{tnH ON rUlt PllOCATlON 



1 1« 



.liTTl T(ST2f TK|T NAlH HiHoRT rRgH VIRTUAL 1000 T0 20K 

THIl TCIT MILL TCfT N*|«| NCHq||V 0|TH TNC CACNC OtfAtkCO. rHQM 
VIRTUAL AOONCfl 0fi0H TO 197770, If TMC OAT* OOCS NOT COWANC 
PROnNLT THC tC0T KILL NALT AT CtTMCt i*»74i ON 1097M. IF A 
PaNITY CRNON OeCURt TMC T(0I MILL HALT AT AOONCfS t09770« «1TH 
THC PC * I ON Tmc 0TA6R MNISM 11 fN TMC KCNNCk O-SPACC P.A.N. '0. 

IN THIl TCST TMC RCCIfTCRf ARC tNITIALIiCO Al foLLoWOt 
NO • 0010001 itl • DATA RCAO* R2 • 0*7400, R| • 001000 
04 ■ 0074fi, Nf ■ 177740 ICONTNOI, NCI.) SO ■ 172S70 



1*9*62 

1*9*62 C1021* 



TIT29I 



nqv 



02. (tp) 



ifAvC OS roR TMC VNOCR III OITt 

iQf TNC NAlO 0U9 OCVICC'O OUO AOONCOS 

:IN AOONCtl 17772170 tRDPAN7> 



*9*64 


£12737 


1A977* 000114 


MQV 


0PACHv.T,0»114 


69*72 


299037 


00011* 


CLN 


•0110 


*9*7* 


012709 


17774* 


MOV 


0177740. N9 


•9702 


ai27i9 


000014 


NOV 


0MIt9;(M>) 


09/0* 


012702 


007400 


HOV 


0|74f0.N2 


•9712 


012709 


001000 


MOV 


01000.04 


*97l* 


.110204 




NOV 


N«.N4 


•9720 


010900 




MOV 


N|,RO 


•9722 


010020 


Iti 


MOV 


Nt.(R0)«> 


•9724 


077402 




000 


04. IS 


*9726 


010204 




MOV 


02. «4 


69730 


010300 




MOV 


K|.N0 


*9732 


011001 


2|i 


MOV 


(N0>.N1 


•9734 


020001 




CHP 


00. HI 


• 973* 


201401 




OCQ 


SI 


•9740 


000000 




MALT 


(N0)* 


•9742 


Z39120 


3SI 


COM 


*9744 


077400 




901 


04. 2S 


*9746 


014001 


«t> 


MOV 


•(NOl.Nl 



iCT UP PARITY VCCTQR 



:f PNOeCttON S7ATUI WORD TO 0CNO 
;CA(MC CONTROL RCOIOTCR AOONCOO 
irORCC NISI ooth onoupo 
;COyHT otonak 
iflRIT ABONCOS ST0NA6C 
;fCTUP CeUNTCR 
:fCTUP FtOST AOONCOO 
.LOAD EACH A90RCII HITN ITS 
;OMM AOORCIS 
;LOOP UNTIL OONC 

} OCT UP COUNTCR AND flRST AOORCSS 
:|CT ITARTINI AODOCIS IN R0 
.6Cf TMC DATA 
J||"IT CONNECT? 
SittA^CM If TCS 
:N0«ADORC$I. N1«0ATA 

iCONPLCNCNT DATA ANQ INCNCMCNT AOONlSI 
ikOOP UNTIL OONC 

.OCAO THC DATA (IT IHOULO NOM 0C TMl 
.QOMPLCMCNT or TMC AOONLSI) 



^DP-ll/Tw- OIA6NOSTIC/I00T8TMAP M^jil-rC) PAtrtns MACVll »7«07) 



669 


169791 


^99101 








670 


169752 


J2M01 








671 


169794 


i)i<1401 






0ca 


•72 


1*9796 


■>00000 






HALT 


673 


169760 


07720* 




9|: 


100 


674 


169762 


^12737 


179762 


e00ii4 


HCV 


675 












676 












677 


169771 


00994* 






CL« 


67a 


1»9772 


000137 


173636 




JM0 




169776 


000000 






MAWT 


68f 













•I 

M0.t(l 
91 

«2.4t 

0CONT. 00114 



• (»P) 
•0T0T26 



17*yuN«7f 10104 0A61 l4 



.CO'^^tC'^CNT iiroRC CHICKING 
.11 TMC OaTa COK0CCTT 

;00AVCM ir rCf 

;H0*AODRC11 01>-OATA 

.\,OQP UNTIL BONC 

iter PARITT ViCTOM ro COOe 1HAT 

.MlLC tNV TO CONTINUE ANQ 0OOT 

.ir 7NC CaCHC r«iti. 

ilCT THE CTCLC fiAQ TO 2CN0 

;JUM0 TO SECOND HAkr or TNt HQm 

iHAkTINC NC0C NCANI A ^A*|Tr CfftON 



aCKS»,A.^lX TCITtI TE»T HAIH NiMO"V »'«0'« VICTUAL Tf t«K 



681 








682 








683 








684 








689 








686 








687 








686 








689 








690 








*9l 








692 








693 








694 








ASK 

695 








696 








697 








A a B 

699 








• 99 
















7ei 








732 








703 








JmA 




1 7 •vVV 




'39 








736 
















706 








7a9 


. « « A n M 

179102 


09Z701 




'if 








711 


I73fl2 


90f 490 




7;2 








7l3 








714 








'15 








7;6 


173014 


113700 




7;7 


173020 


031003 




7l8 








7i9 


173022 


012700 




72f 








"21 








722 


173024 


800000 




723 


173020 


094200 




724 


179030 


01*004 




725 


a 7^al9 


id4Z'04 


I / / ^ y ' 


'26 


17#0J6 


i:i79A97 
B7**i7 


i 77 /7A 


797 








728 


173044 


042700 


177770 


729 


173090 


£110002 




731 


173092 


J00302 




731 


173094 


01*401 


173920 


732 


173060/ 


016403 


173942 


733 


173064 


000174 


173964 


734 









.liTTt 0OOTSTHA^ ENTHT ^OINT H AT 17773000 

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvyvvvvvvvvvvvvvvvvvvvvvvvv 
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv 



THC NCSISTCn VIACC OU0lN6 THC loOTIT0Ap || CCNUAtLT AS rQLLOMIl 

K0 • TMC ORivc n\in%tn nISNt jufTiruo (0 • 7) 

01 ■ TMC AOUHM 0^ ^MC <4AIN CONTKOl ANO STATUS RlCiSTCK 

02 • TMl DNIVK NUH0CN rOSITtONCO TON L0A0IH6 INTO OiVlCt 

03 • FOINTcn TO TNC rUNCTION TA0UC 

04 * INOCX NUlilKK TO 6CT TM0J THC TaILCS roS TNC COKNCCT IN* ORHAT lOM 

AFTCR A tUCCCfS^UL iQOT THC 0C6I|TCNf ARC At ^OLLOMSI 

00 • THi ORlVe NUM0CR NlONT JUSTiriC9 (• • 7) 

01 • THC AOOR|;tS or THC KAIN COHNaMO and STATUS RCCISTCR 



SOOT I 

.SCTTt 

HAITI 



BR 



• BAS12 

START 



: BRANCH To START Of SOQT STNAf 



COOC TO WAIT KQI TUIS TO COhC 9N i,\nt 

ilS THC 

;HA|T fl _. . . , 

iiRANCM TO CONTINUE SOOTINC fRON TU10 



0IT 
SCO 
BR 



0TUNi 
MilT 

TU102 



•2(R1) 



IClCCTCO ORIVC OH \,\nl 
. . IIT TO It SCT 0V 0N1V( 



.SBTT^ THIS IS THC COOt To RCAO TH( SUtTcH RCCISTCR ANO OCCOOC IT 



STARTI NOVB R0 
BNC IS 

MOV tOO^tSS 



.HORO 0 

A9R RB 

iSi MOV B0.R4 

SIC •«C00097S»R4 

ASH f2.N4 

TST -<R4) 

SIC 0*C7.NB 

HOV R0.R2 

SMAB N2 

MOV eS't^TM(H4),Rl 

MOV CN0PTH(H4),R3 

JHP 0*00*1(^4) 



IRCAD SMiTCN RCCISTCR IRTQ R0 
;BNANCH to OCCOOC ir THC LOMCB 
IBTTC IS NOT ICRO 
^ir'SHlTCH RCCISTCR IS iCffO 
;THC>i SCAD SWITCHCS ON THC NV301 
;T0 OCTCSMINC DC V ICC TVfc AND NO. 
;TH1S MORD MILL BC ASSCMBCCO AT 773024 
iRI«HT SMlfT R0 ONC ^LACC 
iCO^T Device ANO UNIT NUH0CR 
ikCAVC OCVtCe NUMBCR IN R4 
;SHtrT R« RIBMT 2 0UCCS TO B( 2 • 
:AOVUiT 04 T9 INOCX THRU TABkC (B 
SLCAVC UNIT NUNBCN IN R0 
:C9FV UNIT NUN0CR INTO R2 
;PUT UNIT NUH0CR IN UMCR 0TTC Or 02 
;WOAO MAIN CSR ADONCSS INTO *! 
.LOAB ^OINTCN TO rUNCTlON TABU 
IJUNP TO START or PARTICULAR BOOT 



76 

74) 



POf-ll/y 01 »6N3STlC/i00T5TKAH (M»Sil-TC) PATTERN 





THIS I 


'39 






736 






737 






738 






739 


173070 


310211 


740 


173072 




741 


173074 


j92«11 


742 






743 


173070 


109711 


744 


173100 


100370 


745 


173102 




746 


173110 


112311 


747 


173112 


109711 


740 


173114 


100370 


749 


173110 


30J711 


750 


173120 


« A ASA V 


751 


173122 


300417 


752 






753 






754 






755 






756 






757 


173124 




758 


173126 


0'2<X1 


759 


173130 


009711 


760 


173132 


lB»«7t 


761 


173134 


1309701 


762 


173140 


10V194 


763 


173142 


.14 A 9 4 4 
tfl0«ll 


764 


173144 




765 






766 






767 






768 






769 






770 


173146 




771 


173152 




772 


173156 


800401 


773 






774 






775 






776 






777 






770 


173160 


BlVCll 


779 






700 






781 






7B2 


173162 




783 


173170 


1 t 1511 


784 


173172 


109711 


705 


173174 


100370 


786 


173176 


209711 


787 


173200 


100007 


700 


173202 


1^22704 



MACVll ;<7(*»7) 17.JJN*79 10104 »AGt 16 



.SOTTi. THIS 19 THE SrAHT 0^ THE T<41i/Tul0 SQOT STI|«^ (mACnITIC TAPt. iHll) 
ICOHMANU NC6I9Ti;R ADORCSS 10 172922 

■ lOaO IJNIT NJHSCH into C,%.H, 
:60 WAIT rON SCCCCTCD ONIVC TO CONC ONUlKt 
.'ON' RCMINO C0*1MAN0 INTQ C.0.*. 
.THIS COKNANO ALSO SETS 000 §Pl 9 CHAN. 

,fee If THE 0CMINO ti conPLin 
:MAir ro0 0IT 07 or c.9.«, to oe set 

;SCT RECOMO eOUNTEM TO ttUlP ONE KUORO 
•LOAO S^A^E ro0MA0O COMMAND INTO C.S.R, 
;8EC tr THE S^acE IS COM^lCTE 
.KAIT rON 01T 07 or C.0.0. TO 0£ SET 
iCNieX THE EMON rwAC rON THE TN11/TU10 
;0E«TRy iOOT If TMC0E MAS AN EMRON 
;00ANCM TO COMMON NEaO CODE If NO CnRO«S 



TU10 c 


HQV 








I0H 1 1 


TU102I 


011 


(N3)*» (Ml) 


iSi 


TSTO 


(Nl) 




BPL 


IS 




MOV 


0-l«2(ffl) 




HOVO 


(N3)*< (Nl) 


2Si 


TST0 


(Nl) 




BPU 


2S 




TST 


<«1) 




BMt 


A6A1N 




BR 


CMN06U 



.SBTTt 

TU9«t 
ISI 



.iBTTt 



RKHi 



.WTTt 

RMS: 
•IBTTL 



THIS li THE SfART or TMC TC11/TU90 iOOT STRAR COECTARC. TQll-C) 
ICCMNAND RCCtirCR AOORCfS IB l77S4t 



MOV 
BJB 
TIT 
tRL 
TIT 
BRL 
NOV 
■K 



r2.(r;) 

(R3>*«<N1> 

IR1> 

II 

•|(N1) 
AgAiN 
tg.tRl) 
CNNieO 



:lO*0 UNlT NUMBER INTO C.S.R. 

i^ON' REMIND COMMAND INTQ C.S.*. 

ifEC If CMOl BIT II SIT 

;NA1T until bit if or C.S.R. IS SET 

Its THE CRROR 'END ZONC 

ilRANCM tr NOT 'END iONC' 

iRC«LO*D OBIVE NUNICR AND CkCAR RCVCRIE BIT 
ilRANCN TO COMMON NCaO CODE 



THSI II THE SrAHT Qr TMC MlX/BNt9 BSOT STUM* (OCCRACk OIIr CARTRIDGE* MKll-Ol 
I COMMAND ftCCIlTKR AODNCII If iy7«t« 



AIM 
MOV 
•R 



09*R2 
Rt**(Hl) 

eHNiod 



;LCrT IMIFT UNIT NUl^CR 9 RLACtS 
aOAO UNIT NilMCR INTO DEVICE 
ifNANCM TO CINNON RCAO CMC 



THIS 19 THE irANT Qr TM( RRU/Bi*!' BOOT STRAP IOIBr RACr* RPtl*C) 
I COMMAND NEClfTCR AOORCIS 19 Iff I* 

MOV RI.IR^) :i,OAO TNC UNIT* NUMCR INTO Tt« COMNANO RES, 

THIl II THE SUNT Or THE COMMON READ CODE 



ChNSCQI MOV 
HOVB 

ISt TITI 

TIT 
in 
CHR 



0>9i2.iI(R;} 

(RS)«(Bl> 

(Ml) 

11 

(Nl) 

21 

•12*"* 



iLOAO MONO CQUNT or 911 MOROS 
.'LOAD BCAO rUNCTlON INTO C.S.R. 

;IC| ir ruNCTioN ii comrlcte 

iMAlT UNTIL IIT §7 Qr C.t.R. IB SET 
;MERE there ANY CMORI ON THE TRANSFER 
:ir NO (MORI BRANCH TO SEC BOOT 
ilS TNII THE RH7|/TUlfT 



OCKlHA.fXX THIS IS TMC STANT 0* TMl COMMQN NCAO CQUC 



789 


179206 


001190 








79B 


179210 


S22761 


r 01 000 


099914 




791 


173216 


001124 








792 


173220 


309111 






2Si 


793 












794 


179222 


305097 








795 












796 


173224 


169000 








797 


173226 


.!00340 








798 












799 












eel 










•SSTTL 














802 












8Z3 


179230 


010002 






TU16t 


804 


179232 


092702 


381900 






8;$ 


179236 




399992 






8C6 


179242 


492761 


019900 


999912 


■ A ■ 

IS* 


807 


179291 


901774 








M M 

008 


179292 


llZ'll 








A <K A 

809 


179254 


109761 


^99912 




9A 1 

ZSI 


810 


179261 


lii379 








811 


179Z6Z 


111311 








Bl2 


1 ' J2o* 


179'61 


A A A 1 'J 






Bl J 


1 ' «Z ' V 










8:4 


179272 


012761 


177777 








1 imiw 


llS'll 








Bio 


• 7Wa9 




1 A A A4 9 




• 


817 


179906 


100979 








818 


179910 


1911661 








8l9 


a ^ V V « A 


^00419 








820 












821 












822 










■■TTi 














824 














1 ' JID 


4 4 AAA 4 

110961 


CI AAA 1 SI 




ftP94: 


M A 


173322 


112911 










17332* 


K1Z'61 


14 AAAJ 

J1*9Bb 






A 1 A 

B2B 


17333Z 


0 4 4 A A 4 

1^11661 


030990 






829 


179936 


M 4B AA MA 

C09404 








630 












831 












032 










•SSTT^ 


833 










A V A 

834 












> til 




4 4 AaA4 


filAAAl A 




■■4A 1 


836 


179944 


1911661 


039990 






837 












838 












839 










.SiTTi. 


840 










841 


179998 


016161 


309911 


999916 


chnsrmi 


• 42 


179996 


999791 









9NC 

BNC 
CLR 

.WORD 
.MORO 



6r'Ct«l4(Rl) 

AlfAIN 

(91) 

119999 
999949 



.9«*NCM If N9T ^0 THr ACAlM 

.MAM C4fl09 A rnknl COUmT iRMOKt 

.fNAMCM |r NOT TO TRY ACA|N 

.CLI.AM COHNAmO HC6ISTCM THIS MlUU STC» 

;TM( OCCTAn MOTION If OCVICC HAS Tu96 

;STA9r SCCONOAtr SOOT at VInruAU ICNC 

:VC(;r09 Tfl TMC START Qf <$9$§X 900TSTRAr 

iMoecssoR statjs to Ass-jne at soot ti^c 



THIS IS THE SrART 0» tmC RN/9/r|/16 900T STRAP ImACnITIC TAI>1 STSTCm. TriUl6) 
|C0HH*NO RCClfTCR A009CSS If 172449 

HOV R9iM2 ;COI»V UNIT NJnS£N InTO R2 

SIS ii9l9M«<*2 i'OM' 099 S^f l rORMAT, rflTM SkAVI NUM9CR 

NOV R2*9S(Sl> ikOAO UNIT MUNBCR 

SIT 9H0k*lttlll) ;tS THC HCOtUN ON 

BCQ 19 iNAir 'OS fit 12 or OMIVC STATUS RC6 

NOV! (II9)«*(N1) ;IS9UC RCMINB COhHANO 

TITS If (HI) :IS ORIVC RC60T SIT SCT fCT? 

•Pk tS 'HAir rOR ORIVC RC60V SH 

HOVS (R9)«*(R1) : issue ORlVi CLCAR COmtANO 

TSTf 19(Rlt ;tS 9RIVC RCAOT SIT SCTI 

Sfk 99 iHAlt UNTIL 91T 97 IS SCT 

•<ev 9«1.6(Rl) iSC! 9KI9 COURT TO 1 RCC9R0 

NOVO (R9)««(R1) ;1S9UC SRaCC FORmARO COMrAMO 

TfTS It(Rl) iMAf THC QRlU ^INISHCO THC STACCT 

SFk 4S iNAlT UNTU BIT 07 IS SCT 

NOV lfP)*44<Rl> :UOAO U^RCR • SITS Or BUS AOORCSS 

iR CNNSRH .«0 JOIR CONNON RN7f COOC 



tCONNAifO RCQIfTCR AOORCSS If I767f9 



MOVB Rf*19(Rt} 

HOVS (R9}**fRl} 

NOV 914tM««ICRl) 

NOV t|^}.»f(Rl} 

•R CRNSRN 



ssCiCCT Unit nuhbcr tq bqqt mott 
;is|uc rcad-ir prcsct cowano 

:SCT fMTIS < CCC IHHIBIT BITS 
:WOA0 UMCR 6 BITS Or BUS A09RCSS 
iOO 4IOIN THC CONNON RNfS COOC 



ICONHAMO RCGIfTCR AOORCSS If l7If4S 



NOVO 

NOV 



Rf»lS(Rl) 
(9P).#S<Rl> 



l|<ttl>il6(Rl) 
CNNSSO 



(LQAO THC DrIvC NUnSCR Tq sqot rRmt 
tCOAO U^RCR 6 BITS 0*^ BUS AOORCSS 



iTURN 9irf Any ACTlVC ATTCRTlON '^ASl 
{•RANCH TO 60NNON RCAO COOC 



3CKBHA.P11 THIS IS T^e START 0» TMC COhmQN RH-71 COOC 



643 






■ 44 






845 






S46 






847 






848 


173360 


.}427J0 


849 


173364 


001401 


890 


173366 


099203 


191 


173370 


132711 


692 


173374 


001775 


653 


173376 


111311 


894 


173400 


012702 


899 


173404 


105711 


096 


173406 


100978 


857 


l7S'*10 


1127*1 


898 


1734X6 


^77236 


899 


173420 


£92711 


860 


173424 


001775 


•61 


173426 


10t420 


862 


179430 


112711 


863 


173434 


189711 


864 


1 '3436 


lffP97f 


865 


173440 


118122 


866 


173444 


135702 


867 


173446 


100972 


• 68 


173490 


005007 


869 






870 






87X 






872 






873 






874 


17J492 


890000 


875 


173494 


000000 


876 


173496 


000000 


877 


173460 


000000 


878 


173462 


000100 


879 


173464 


000000 


880 


173466 


000000 


881 






662 






88S 


173470 


000009 


884 


173472 


080197 


889 







.fSTTt THIS IS THE STAhT 0^ TMt NIll/UXSl B90T ST«A» X^i^owpr DISK) 
ICQHHANU NCbll^TCR AOONCSS I| 177170 

:hakc \jnir numBIn is imo on one 

;9*IP NCXT IUST If umr «iUMtCtt II ll«0 
.POl^r TO UNIT ONCS "CAD COHHANO 
;|S THC "DON!" BIT BCTf 
,MAiT UflTIL THE OOHC BIT II IIT 
;UOaO THC BEAD COHNANO 
;LOAO LOOr COUNT INTO B2 
.IS THE "TB- BIT StTl 
iMAlT UNTIL IIT 07 0^ BXCB IB lET 
.UOaO SeCTOR NUHICB ON TRACK AOORCSS 
ilOQP BACK TO UOaO SECTOR NUNBCB 
,CN|CK rOB "CBBOB* QB OOONC" 
;NAir UNTIL BIT i5 OB BIT B9 0^ BXCS IS SET 
:BBAIICN TO TBT AC* IN ir CRRO« 

:w8ao •cnpty BurrcN* connabo into BXCS 

ill 'TB* IIT tCTf 
;MA|T UNTK llT §7 OF BXCi IB BCT 
»fTOBC DATA |R2 iTARTt AT B « 6PCf TO 177) 
:lt BIT 17 Of NCNORY AOOBCBB tfTf 
;BBANCM |r NOT XfB BYTCS TCT 
}|TABr 9CC0NDABY fOOT AT Vfr.TUAt iCNO 



030006 




■ IC 


iff > No 






Bl>0 








1 Ml* 

1 nc 


■ J 


0?0040 


ist 


BI T> 


mA» 1 lit 1 






arfi 








now 




?kl00Bc 




Mnw 






21 ' 


T G T B 


I ni 1 








21 


.130001 000002 






9B01.2(N1) 






SOB 


R2>2S 


100040 


3SI 


BIT 


#100040. (Nl) 






BL3 


ss 






BHl 


AfAiN 


n Aflliafi % 
f<0B0B<> 






flNRi. (Bl) 




41 « 


'1 'B 


iNl J 








Am 








9 f Rl 1 . f N9 1* 






TBTB 
















CLN 






.BBTTi 


THIi IS 


THE If ANT nt 




ruTOCyi 


HAi T 








.HORO 


BBBBBB 






.HOBD 


§§§§•§ 






,WORO 


BBBBBB 






.HOBD 


§§9§9» 






.MONO 


BBBBBB 






.HONO 


•BBBBB 




aoaini 


BCtCT 




169550 




JNP 


•BTST24 



A rUTUBE OCVICC 



iTMUBC If 

;llCfCflv(0 
iNCICRVCO 
:IICffCIIVCO 
;NCfCftVCO 



NO lOOT TCT 
rOB rUTUNC tOOT 
roR ruTURK ROOT 
roR rUTURC ROOT 
rOR rUTiMIC ROOT 

roB ruTVRC ROOT 

FOR rUTURC ROOT 



CXfAMtlON 
CXPANtlON 
CXPANtlON 
CXBANtlON 
EXPANSION 
CXPAMSION 



:Cl(AR TNC WQBi 0 AfTCR CBBOB 

;Q0 fCTU» NCMOBY MANA6CHCNT AND TCRT 

:NA1N NCNONY and TMC CACHE ABAIN. 



thU Is the staiit wLScmo row a ruruiit ofwicj 



B 

e 
I 
s 
a 

0 

8 
8 
8 

900 
9Zl 
902 
»Z3 
904 
»75 
906 
997 
92B 
909 
911 



17J47« 
173900 
173901 

179932 
171904 
1TS904 

171909 
173906 
171907 
173910 

173911 
179^12 

173913 
179914 

173919 
179918 



Z80017 
011 
009 

0040i)9 

§09 

007 

011 
091 
071 

021 
§71 

007 
§27 

§00 
000f0§ 



TU10SI 



RK09SI 
flP09Sl 



M04S> 
R894II 

WX§1S> 

ruTocsi 



ruNCTioN (ooEy ^ok'thc or TNt Devices 



.MONO 

• •VTE 

.MONO 

,9m 

• •VTE 
.iVTE 

• BYTE 
.BYTE 

.BYTE 
.BYTE 

.BYTE 
.BYTE 

.BYTE 
.NORO 



0fB0|/ 

011 
003 

00400^ 
009 

0f7 

011 
091 

9H 

011 
071 

007 
027 

0 
0 



.hchino iCLceTCo omvc *no seT 100 tpi 

iiPhCt rORHARO COMNAHO TOR tU10 
,MeAO CONNANO rOR TUIB 

:8CarC»4 rod BLOCK 0, HCvCKSl OlneCTtON 

;IICAO COMMAND ran TU9». IIK09i NP09 

;f|CMlNO iCLeCTCO OtlvC 
:D"1VC CkCAN CQNNAHO 
iMACC ^OKMABO 
iHCAO roRMARD 

;rcao-In RRCieT 

;ReAO CORNANQ fOR IIP04 4 MB« 

:rEA0 sector COHN*(fO ^OR ORlvC iCRQ 
:RCAO SECTOR COMMAND ^OR OR|ve 0«IC 

iSMCC FOR FUTURE DCVICC COrhAnO 
if^ACC rOR HQRC CORNANOS 



iC'OSTlC/IOO'STMAP 
rUNC^lOV C03CS 



(•tysvi-vc) Pattern 

fOK 1HC ALU 0'' THE 



MACTIX 
3EVICLS 



9:2 
•:3 

9;4 

9:5 
9:i 

9i9 
•?i 

9?1 

9r2 

923 
924 
925 



935 
936 

937 



1739?? 
173922 
17392< 
17392A 
173931 
173932 
173934 
173936 
l7394f 



172922 
177342 
X774J4 
176714 

t'?a9if3 

17244» 
176/09 
172943 

17717? 



.SBT^L COhmANS ANO status IIECI9rE« ADOMCSS TAB.E 



.MONO 
,HOND 
.MONO 
.WORD 
,W0RO 
.MONO 
.WORD 
.WORD 



172»2^ 
1'7J4^ 
177494 
l76;i4 
t 

1724411 
176/09 
172349 
17?179 



926 


173942 


173476 


CttD^TRi ,WoRt3 


TU199 


92' 


173944 


173902 


.H9R0 


T'J569 


926 


1/3946 


1739«4 
173904 


.U9R0 


RK9>f 


9?9 


173959 


.•<0RO 


RP03f 


939 


173952 


173919 


.MORO 


ruT0C9 


93: 


173954 


173909 


.MORO 


TU169 


9J2 


173956 


173911 


.WORD 


R^9«9 


933 


173969 


173512 


.H3R0 


R994t 


934 


173962 


173513 


.WORD 


RX91t 



.SBT-'L STAR'!«|(. «0Um;99 TAfU 



938 


173964 


173973 


AOORSI .HqRO 


Tai9 


939 


173966 


173124 


.WORO 


TU96 


940 


173979 


173146 


.WORD 


RKe» 


941 


173572 


173163 


.WORD 


R^9» 


9<2 


173974 


173452 


.WORD 




943 


l735-'6 


17323C 


.WORD 


m6 


944 


173602 


173316 


.WORD 




945 


1736C2 


173342 


.WORD 


Rf94 


946 


173634 


17336? 


.WORD 


RXBl 



iTMlS !S 

.TMtS !B 

TMtS tS 

.r*41l 19 

.THIS 19 

iTMII 19 

iTMIS 19 

.TNIS 19 



.-^OJnTE" 
:^0JVTER 
.ROISTER 

.pointcr 

;P01^TCR 

;^01«TCR 
MISTER 



C.i.R. 

TKL C.S.R, 

T»4t C.i.R, 

THt C.i.R, 

TMt C.i.R, 

TML C.i.R, 

TMt C.i.R, 

TMt O.R, 



AU0RE5S 
AOORESS 
ADDVESS 
AD0KES9 
ADDRESS 
ADDRE99 
A00RES9 
ADDRESS 



rot THE TU5» 
ron THE *K99 
fO» THE "fri 
Of A FUTURE OLviCl 
rOR THE RM/9/TU16 
rOR THE RH79/R'9« 
fOR THE RM79/R994 
FOR RI11/RI91 



TO '\iU'f\OH 
TO rUHrrjQ,^ 

TO ruNCTIO!» 
TD runCTION 
TO rUNCTION 
TO ruNCTION 
TO rU!«CTIOll| 
TO rUNCTIOM 
TO rUNSTlON 



TAB.E FOR 
TAOa FOR 
TA9wE FOR 
TABLE FOR 
TABLi FOR 
TA9i.E FOR 
TABLE FOR 
TABa FOR 
TAB..E FOR 



T-E 'U19 

T4E TU96 

THE NK95 

THE N^99 

A fUTUHE DCViCl 

TitC RH79/TU16 

TME NH79/Rr94 

THE NH79/R994 

The RXil 



STAtTIwC AD9RES9 ^qh TME Th11/TJ19 
STARTING AD9RES9 FOR The TC11/TJ96 
STARTIN6 AD9RESS FQR THE RK11/R499 
STftR^lna 608RESS fOR THE Rm/R^93 
STAtTlNS AOORCSS FOR A FUTUItC DEVICE 
START INS AD9RCSS fQR THE RH7B/TU16 
STARTINO AD9RESS FOR THE RH79/RPi4 
START INS ADDRESS POR THE RH79/RSB4 
START tUB AOORCSS FOR THE RXll/RIBl 



947 



OCKBMA.^ll 


START I me AOOKC 


948 








949 








95f 








951 








952 








953 
















995 








956 








95" 








95S 








999 








96f 








961 








962 








963 








964 




1738f8 




965 








▼60 
















968 








?69 








¥78 








971 








972 








973 








974 








975 
















t77 








▼78 








▼ 7V 








988 








981 
























»B4 


17 JB06 






o>« 

*B9 


I'SOBO 


9« 97llA 


IZ'c'c 


TOO 


1 ' <I01c 


al 971 V 




0 ? 


1 73010 


218902 




a a A 


179628 


/V • a4 aa 






I ' <IOcc 


vie' 01 




an A 


a Y V A *« A 


089104 




B a « 


179698 


2rl0410 




a 0 0 
▼ 92 


17963Z 


dS"110 






X ' vV*)^ 


007110 




▼ t* 


1 ' «0<iv 


02100^ 




aMK 

995 


179840 


Z01401 












997 


179644 


£38837 


177752 


998 


173651 


133402 




999 


173692 


088808 




x888 


173694 


088444 




:88i 


173696 


/7tll5 





.SBTTL CACNC nLmO«V UIaCnOSTIC TCST9 



1 1« 

I* 
I* 
!• 
!• 
!• 
I* 
!• 
!• 
!• 
!• 
I* 
!• 
!• 
!• 
!• 
I M 

T9T26I 



IVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV 

ivvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv 

!• THC rnUoMlNC TMq TCtTI ARC CACNC NEKoRV TCfTl* If C1THC8 e» 

I* THCH rAlUl TO RUN lUCCCtirUbLV TKCV HIUU COHC TO A MALT 

)• IN THC N9I8X NBN. If YOU Oltin TO TRY TO ROOT YOUR SYtTCN, Q« 

I* OlACNOmC ANYMAV, YOU CAN MClS "CONHNUC" ANO THC MOCRAH 

!• MIU roNCC niyses in both onourr of thc caomc ano co to thc 

>• ROOT STNaR that HAi RCCN 8CkCCT(P. 

»• 



. ■ RA|C2 * 6R8 

.•■TTL TtfTtt TCRT CACKC OATA RCNqRY 

TNIi TCRT WIUU CHCCK THC DATA HCHqRT IN TNC CACNC* riMT ORqUR 
R ANO THCN CRUU^ 1. IT LOAPS R9|i29 INTO AN AODRCRS CDHRWCHCRTR 
IT TMieC ANO TNCN RCAOS THC DATA, THEN IT CNCCRI TO INSURE THAT 
THC QATA MAS A HIT. THCN THC SCRUCNCC IS RCRCATCO ON TNC SANC 
A09RCM NITH ;l929t AS THC OATa. ALL CACNC HCNORY OAT* LOCATIONS 
ARC TCITCO IN THIS MAY, 

IP CITHCR CROUR f'AlUS ANO THC ORCRATQR "RCftCS CONTINUE TNC 
RROCRAM MILL fRY TQ ROOT MlfN THC CaCHC OIRARLCO. 

THC RC6ISTCRS ARC INITUl.li(0 AS roUoMS fgR THIS TCSTI 

Ri • IRRi (AOQRCtS) 81 • 2 t COUNT). R2 > liiS (COUNT) 

R3 • !•§• (COURT). R4 • llStSS CRaTTCRN) R9 ■ 177748 (CONTROL RC6) 

fP B 172S74 (»-|,AC or ICRO RVSNCO ON STACK) 





HqV 


8129292. R4 




NOV 


•9'>^8.(N9) 


1S> 


NOV 


R|.R| 




HOV 


83. RS 
81. Ri 


2SI 


HOV 


3St 


COH 


84 




MOV 


M.(R8) 




COM 


(R8) 




COM 


(R8) 




CNR 


(R0).H4 




RCO 


9S 




HALT 




9SI 


ROR 


88l77/9;< 




RC8 


4S 




HALT 






SR 


ROOTMlSS 


4St 


tOI 


R&.3S 



iSCT 
;POit 



UR R4 Far this TCST 
;POAeC RCRLACC 6R0UR § AND FORCE HISS CROyR 1 
:SC! CeVNT TO CONTCNTi OF R9 
:ieT IT ART INI AOOntS INTO RR 
:ySf 1 RATTERNS IN DATA NiHORT 
;COHRtERCNT QATa IN R4 
;HR1TC THE TEST RATTERN 
;00tfRl.C eONRLENENT QATa ANO 
iHARC SURE DATA IS IN THE CACHE 
;(OHRARC DATA I S(T RtT 8 IN NIT/HISS RE6, 
ISRANCH IF DATA HATCHES 
iOATA OlON'T HATCH RS • AQORESS 
;HA| THE UAST MEMORY REFERENCE A HUt 
.RRANCH ir YES 

;CA$HE FAILED TO MfT R8 • AOORESS 

SASORT REST OF TcST IF "CONTINUE" RNCSSCO 

:$0 BACK ONC TIMC TO TRY COHRUCNCNT DATA 



OEkBmA.^11 TE8T2* TEST CACmC 0*T» mChqRY 



MACYll ^7C»97) lllf« ^A6l 22 



1006 

KfS 
1009 

:010 

.011 

-012 
10X3 
-014 
^015 
1016 
1017 
.016 
10X9 
102f 
1021 
.022 
1023 
^024 
.025 
1026 
1027 
1026 
1029 
1030 
1031 
1032 
1133 
1134 
1035 

1036 
1037 
1038 
1039 
1040 
1041 
1042 

1043 
1044 
1045 
1046 

1047 
1048 
1049 
1050 
1051 
1052 
1053 
i.054 
1055 



173*60 L'05720 

173662 .'•77221 

173664 C12719 =901(44 

173670 li)?5ll6 

173672 001951 



173*74 
173674 
173700 

170702 
173704 
170706 
l7S7lf 
17S714 

173720 

179722 
173724 
179726 
179730 

179732 
179734 
179796 
17974J 
179744 
179746 
179750 
179752 

179754 
179796 
179760 



012702 067400 

010900 

010204 

010020 

077402 

012718 000030 

012701 000009 

010900 

010204 

009110 

099110 

020020 

001401 
000000 

008037 177792 
103402 
000000 
000407 

077419 
011815 

009018 
077120 
000404 



TJT27I 



111 



21> 
9It 



9|: 



4SS 



TST 
SOB 

MOV 
COM 
BNC 



•out*!. (K») 

(SP) 

11 



.HOVC TO NCIT AOOMCIS 

,rOHCC HCPl*eC CiHOUP J AND rOMCC Hi»S 6R0VP ■ 
:COHP|.CHCNT THC C^CLC rtlC 
iWOOP ir NOT OONC 



.IITTL TC1T2/ TEST VlRTVAk 28K MlT4 CACMt qN 

THIl TC8T CHC^KS ViNTUAL NCMqRY fHQH 081000 THffu 19777* 
TO INSUNC THAT YOU QkH 6CT MiTl THC MAY UP TMR0U6H hA|N 

MCHORY. IT ITANTS NITN BMOVP 1 CNAHLeO,^ THEN TCITS GROUP 0. AMO 
nUALkV CNECKf MCHORY M|TN VQTH 8R0UP1 ENA0UCO. ir ANY Of 
THE TNRCC PAiyCl FAIL THC TC|T MUL MALT aT "CONT ♦ |". Tnin 
ir THC OPCRaTOR PRCSSCl "CONTINVC". ThC PROGRAM MUL TRY TO 
tOOT MITM THC CaCHC DllAStCO. 

UPON CN1RY THC NCGI8TCRI NUl IC iCT UP A| rsLtOi<l' 
R0 • 001000 (AOORCM). Rl • 9 (PAll COUNT), R2 • *7400 (MCHORT COURi 
RS • 1000 (nnlT AOORCSS)* R4 • 17400 (MCHORY COUNTER), 
R9 • 177788 ((ORTROk RC6.)* tR « 172374 (ROIHTINC TQ CODE roR CONTROL Rt6) 



litR)i 



UPON C0'*PUCT| 



iiSfff'THRU 



luN ar 
197778 



THIS TCIT NAIN HENqRY rRQN VIRTUAL AOOflCSS 
MIU CONtAiN ITS OWN VIRTUAL AOOMESS. 



HqV 
NOV 
HOV 
NOV 
•09 
MOV 
NOV 
NOV 
MOV 
COM 
CON 

CNR 

BCQ 

HALT 

ROR 

iC9 

HALT 
BR 
SOB 
NOV 

CUR 
SOS 
iR 



0f7400,M2 

R9«N0 

RI«N4 

R0.(R0)* 

M.ll 

0MPfi(S^) 

03. Rl 

Rf.Rf 

Rt.R4 

(R0) 

(N0) 

Rf.(Rf)« 
9S 

••177/92 
4S 

BOOTMiSS 

R4.9I 

(|P),(R9) 

r;.2i 

JUMP 



iCOVNT SToRABE (28K - 1000 BYTES) 
iriftST AOORESS IS 1000 OCTAL 
iSCruP COUNTER 
;riU MEMORY MITH AOORESSES 
!t.OOP UNTIL DONE 

ILOAO eOOC TS rORCe croup 0 ONTO BTACr 
ifCI RASt COUNT TO THREE 
if INST AOOREBS 
;CeVNTER 

>00tfBWC eONPLENCNT OAT* aNO 

I MAKE SURE IT IS IN THE CACHE, 

;(ONR*RE OAT*, AND SCT BIT 0 |N HIT/M|SS RE6 

iALfO POINT TO NEXT AOORCSS 

; BRANCH IF OATA NATCHCl 

SOATA OION'T NATCH R0 « AOORCSS ♦ 2 

;MAf THE LAST NCNORV RCfCRCNCE A NITf 

; BRANCH IF TCB 

:HIT FAIWCO TO OCCUR RB • ADDRESS ♦ 2 

: ABORT REST flr TEST |F OCONTINUC" RNCSSEO 

iUOOP UNTIL QONC 

;FONCE NtSS BRPl ON PASS 2. FULLY 

;CNABLC CACHE ON PASS THRCC. 

iCCT RCAOY TO FULLT CNABLC CACHE ON PASS 9 

{RUN THREE PASSES THRU THIS TEST 

i90 TO BOOT STRAP COOL 



POP-ll/yj OI*6N0$TIC/B00T$THAP «wf»il-TCJ PATTERN 
3CKBHA.P11 TEITJ? TEST VICTUAL 2W WITH CACHE ON 



.056 


173762 


0«ff0l 




173764 


«22*2* 


.090 


173766 






173766 


2>12719 




173772 


^0972* 


1061 






1062 


173774 


e0fi97 


1063 












:3«9 




L'OffBl 



CONT: mAlT 
CHP 

BOOTMISSI 

MOV 



.END 



NACrix /7(«»7) l7»VUN*7f 10104 PA6C 23 



,0TUP Ht9i If r^cHC It A CACMl tnnoH 

(|P)*.iyP)« .AOVJIT HACK AfTL* ABORT 

0MISS>(K») ;rOMeC NISKB IN BOTH OMOU^S Of CACHE 

(BP)« .POINT TO UPPtR SIX BITS 0' BUS ADONCBS 

.THAT DATA IB IN AQORtBS 177237* (KUPA*7) 
••BOOr .60 TO BOOT BTBAP CNTRV POINT 



P0P-ll/7i! OUCNOSTIC/tOOTlTHAP <«»f 





173964 


733 


AC*!'. 


173470 


790 


BASC: ■ 


l«900i 


10 


BASC2 ■ 


173000 


1« 


• OOT 


17S000 


7090 




173766 


1000 


CHOPTR 


173942 


732 


CHSSCO 


173162 


791 




173351 


• 1» 


zour 


173762 


674 


CSRI'TR 


173920 


731 


OISI»tA» 


177970 


10 


rcE ■ 


001009 


10 


ruTOEV 


173492 


0740 


ruTOci 


173919 


9000 


onpz ■ 




10 


cUpi • 


J00044 


li 


INDHAP 


l«9l2f 


2900 


JJMP 


173772 


1093 




172360 


10 


KDPAR7» 


172376 


10 


ilIPAR0a 


172340 


10 


K1PAH7« 


172396 


10 


KIPOR0a 


172301 


10 


KIP0R7* 


172316 


li 


••APie ■ 


170200 


10 


-iss • 


;!00014 


!• 


MMRfi * 


177972 


10 


MMR3 ■ 


172916 


10 


«3L ■ 


J1000I 


10 


\ • 


^00003 


1170 






109 






22* 






313 






3930 






400 






977 






1027 


PACHiT 


1697T6 


649 


PC «XZ00f07 


24«* 


RK09 


173146 


7700 


RK09S 


17S904 


a»40 


RP03 


173160 


7700 


RP03S 


173904 


0990 


RP04 


173316 


• 290 


RP04S 


173911 


9020 


■ 104 


173940 


• 390 


RS04S 


171912 


9030 


RX01 


173360 


0480 


RXOIS 


173913 


9090 


R0 ■X0iif0f 


243* 






490* 






611* 






719« 



•rC) PATTERN MACYll d7{%97} l7«VjN«7l 10104 PACE 24 

0 

7|9 791 861 8839 

964 
10980 

0 

772 7920 842 

1410 

0 
0 



1034 



• 16 



271* 292 6ll 
1999 



0 



119 


124 


1290 


130 


131 


1«0 


1990 


19« 


1*1 


200 


2960 


297 


299 


2** 


2/^0 


3l« 


329 


339 


•420 


94S 


3*9 


419 


4200 


421 


422 


4*3 


9l*f 


917 


911 


929 


62*0 


•St 


631 


♦«2 


•♦•• 


9*4* 


71* 


794* 


•••• 





191 


146* 


147 


148 


198 


lft^0 


2090 


210 


211 


220 


2270 


228 


279 


279 


2^* 


3000 


301 


392 


344 


399 


3670 


360 


369 


390 


434 


491* 


492 


493 


463 


47*0 


9440 


949 


946 


994 


• 790 


97* 


*•? 


«•• 


«9S 


10090 


100* 


1919 





397* 


360 


407. 


410» 


4|S« 


414 


436* 


439* 


440» 


44ft 


409* 




991* 


902 


994 


9f6» 


907 


90* 


93l» 


934* 


939 


•••• 


•••• 


10* 


620* 


•21* 


699* 


•96* 


•••• 


661 


••2 


669* 


•67 


• 70 


^•« 


23* 


724 


72S« 


72* 


••3 


• 29 


• 39 


•4^* 


990* 


•91» 


992* 


«98« 



D1*CNOSTIC/IOOTST»»AP 
OCKlMA.Pli CK0S9 WLrCRCNCC T*l 



•l-VC> PATTERN "ACrix 27{»»7) l7-VJN-'l 19t|4 VACC 2» 







BOA 


« 1 


IW* 


4 a m A 
Ir Jc4 


1 ^ ^ 9 A 


4 a €4 a 


HI 


•K20lf0i 


2449 




■ A a 

['9 


Z914 


4aii A 
2»94 


3374 






4Xft 




074 


4414 


4424 


4464 






9404 




1074 


6104 


6XV4 


6234 






7414 




743 


7494 


7464 








7024 






744 


7 A 








• X94 




11* 


eie* 


6294 


A264 






0974 




l>» 


• «24 


06^ 




RZ 


■Xi?900«Z 


2#9* 

6X6* 

771 
X031 


1 


Q 

k21 

r70 

»9 f 


644 
003* 


092* 
••4* 


9 * 




•«;00003 


246* 

099 
»• ' 


4 
X 


(47 

La ■ 
to V 

■ la 


292* 


293* 

7^1 


294* 


m A 




947a 

7 94a 
' 49« 

1 B J7a 


4 1 
41 


P4* 
r C V V 

F ^ V W 


797 


«40 
7Sl 




99 




941a 
• ••• 

4 ■■44 


4 1 


|4f 
149* 


Si 7 
*X ' 

1 aSVa 


S0* 
990 


300* 


IP 


'9/vWv* 


*9^* 




[*aa 


1 B9a 
4 V4« 


9*9a 


949 








130 


4997W 


1 aS49 


1049 


* V A B V 




99<i 




'1** 

r 499 








CuA 




1 9 




190 


71* 
'40 






TIT • 




1290 












TttT 1 a 


X»91J' 


941 




I/a* 










1 A9l 4 A 






tvia 

i ^ mm 








rCT 1 9 

' d * 1 c 


4 WW 


297 

a ^ ' 




* — * 








■ a ' 


« 44994 
**9«B' 


S9fl 




tWm W 








rCT ' A 


•4991 4 






(9i0 












Sft4 




tBia 
iiAa 

• www 








TVT1 * 


1 A99A> 


«V9 










r ■? 1 7 

T • ' I ' 


« 49Sl 9 


4l7 




V1P99 










4 4lafl4 

19'PI»~ 


19* 




^370 












440 




1040 








TVT 3 1 

T 1 < Cl 








iv*a 










^9 






isia 

WW 








T1T9X 


4 A947A 
















197779 






104 










169A62 


001 




^439 












470 
9 ' • 












TST27 
1 9 > C ' 




10200 

4 WW 












TITS 

> 9 ' w 




143 




b990 








' 9 ' ' 




1*4 




laia 








' 9 ' * 


4 *9a92 


10* 

4 w 




P0la 

hmmW 








19 < 0 


4 44944 


9a* 












raT7 

' 9 ' ' 


4 A4a7A 

4 V9 ' w 


224 












TUR 
















TU12 


X73i7i 


7990 




fi» 








TU.^01 


X73476 


S090 




»20 










I73i74 


711 




r4i0 








Tu:6 


1T323I 


••30 




Ml 








rui6t 


173909 


•970 




!li 








TU96 


173124 


T»70 















9 ■ CMa 














V A A A 

JOB* 


1 A a A 


V 01 « A 


V ft V 


906 


vaa A 
#•9* 


A « a A 

• 11* 


A 9 A a. 

«12* 


4094 


A & 9 


* 'I* 




4 /9* 


A U A A 

490* 


911* 


932* 


• 014 


A A * 

662 


A A V A 


A A S A 


6 70 


7aa 

709 


73X* 


7«aA 
79?* 


749 


7974 


7904 


799 


701 


7»S* 


7/1* 


770* 


7924 


009* 


•01 


000* 


009 


011* 


012 


014* 


a97* 

■ 274 


4 'J 4* 

■ 404 


* 1* A 
0 J94 


030* 


a A 4 A 

0*X* 


aa« 
091 




494 
•99 


9094 


1001* 


1939* 


1092* 










934 


939 


990* 


990* 


999* 


0«9* 


090 


••»* 


a99 




799a 
729* 


739* 


7*» 


797 


va V 


79a A 
779* 


094* 


091* 


0*9* 


9*0 


907* 


900 


1093* 


l^t«* 


2*9 


3l»* 


3l7. 


910* 


617* 


020 


• 22* 


693* 


799 


703 


009 


911 


0l» 


026 


990* 


093 


490 


4V9 


9a4 

^m^ 


A94« 


• %09 

W ^ V w 


A99a 


• •6* 


79*4 


733 


70t 


909* 


•90* 


»9l 


9V4 


1031* 


1913* 


3*9 


497* 


991 


997 


99» 


099* 


091* 


990* 


997* 


»tl 


901* 


900* 


907* 


0449 


0779 


•19 


1«»1* 


1997 


1909 













•jP-il/yJ OUCNOSTlC/iOOTSTtiA'' CfMl-'C) ^aTTeRN 



HAIT l7StB2 7Mt '4f 

STf4 > ^01030 1* 117 t26f 129 13S« 

2020 10* 2f9 2220 224 

297 300 3190 920 323 

393 «070 417 42f 43*0 

9310 »44 9960 979 9960 

• 174900 1160 7040 9t40 



143 


146 


16f« 




160 


1020 


10* 


109 


227 


2420 


2»S 
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